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MESSAGE FROM THE SECRETARY OF EDUCATION 



The preparation of publications designed to assist school adminis- 
trators and teachers in imj>roving chissroom instruction is one of the 
functions of the Dej^artment of Education. Bulletin 279, Business 
Mathematics, is the latest in a series of business education curriculum 
guides— a series th:jt started in 1956 with Bulletin 272, General Busi- 
ness, Other guides include Bulletin 273, Bookkeeping; Bulletin 274, 
Office Practice; Bulletin 275, Typewriting; Bulletin 276, Data Proc- 
essing; Bulletin 277, Shorthand; and Bulletin 278, Business English, 

In their evaluation of high school business gi*aduates, businessmen 
frequently are critical of the mathematical background of these gradu- 
ates. Because of its importance in the development of well-qualified 
office personnel, the quality of instruction in business mathematics needs 
to be improved. 

An inexperienced teacher should find this publication usetrd in 
giving proper direction and emphasis in instruction. An experienced 
teacher should find it helpful in improving and vitalizing teachinj:^ 
procedures. Through the use of this guide, the quality of instruciion 
in business mathematics should be improved. With business teaciers 
striving for similar goals, business education will make a greater 
contribution to the educational objectives of Pennsylvania's high 
schools. 
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PREPACE 

The past 15 )'cars have I31 ought abouf changes in the curriculum as 
well as in mcihoclolo")' of mathcinalir 3: business leaclieis need to be 
aAvrue ol iinj)lic ations liu'se chan^^cs niuy ha\c lov business cdiu avion. 
Hulleiin '^lil Jiu.snie.s.s Mathcniafic.s, Iiiglilight^ some oi these chauL^c^s, 
offers reasons for ihem and disc usses jiossible iu.filicalions for business 
mathematics. 

This publication Jias se\eral puiposes, First, it suggests methods by 
which business maihrniaii*. ^ jriay \k' presenu d lo develop the greatest 
level of pu])i^ achievemein. Second, it is a teaching aid ^vhich meets 
the nced.s <^ iisiness leaclieis in Pcimsylvania's Iiif^h .schools currently 
preparing pils xo assume positions in I)i:siness o/Ticcs. Third, il pro- 
vides evidence of current practices in birsincss mathematics as suggested 
by teachers and authors in this subject matter field. 

As the content matter of Rulleiin 279 is used and the sugi^estions and 
ideas arc fuilher de\ eloped, connnunicalc your reactions to William H, 
Seldcn Jr., senior proi^ram s)')ccialisi, Bus hi ess Education, Department of 
Education, Box 9J1, Harrisbnig. Pa. 1 7126, indicating recommenda- 
tions for future revisions. 
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CHAPTER 



BUSINESS MATHEMATICS IN THE 
HIGH SCHOOL CURRICULUM 

is 7U) cxairij^cratioji to say that mathciuatical symbols are 
sccofnl f)fWv t(i the alphahrt as an i}}siru7}}r)}t of hinnan prog- 
ress. 

—SicpJieu Lc acock 

^\:\{\\mYAl\cs prcdsion lo coinniiniic aiion through the use of 

carefully clcfincxl symbols and icrniinology. As a lani^u^igc, it uses ideo- 
Lrram.s, whicli ari- s\inhoIs for ideas, rather than phonoii^rams, which are 
v\i/ibols for sound .. J deo grains are mental ]abor-sa\ing devices, enabling 
persons to perform < omputations and to sohe problems whirli Avould 
otherwise Ix' tliilicuU in written Oi spoken lani^uai^e. These symbols 
]ia\e (]u> :id\antai;c of beini» understood b\ most edncated ].ico[)Ie 
throughout the world, no matter in wliith lani^u;ige tliey (on\erse. The 
r/j\iation 2 -)- I — ft means the same to a Norwegian or a Nigerian as 
\i does to an Anu j ii an. 

R('sj>onsif)le (iti/ens need to un<lerstand iliesc symbols fully, to work 
with theui skillfully anil io aj^ply them intelligently to problems occur- 
ring in personal ami i)usiness activities. Business raalhematics is dedi- 
cated lo this end. Thi.s chapter expifMcs (he deHnition of business 
mathematics, the rele\ anc} and just iflc ation for iis iiu lusion in the ]n*i;h 
s< liool cun iculinn, the general i>bjet vi\'es of this sid)ject, suggested grade 
placement and a brief o\ervicw of mathematics ediuation in transition. 

Definition 

Business miUhematics is the reviewing and strengthening of the funda- 
aiental ])roc(ss of mat hem a tits to de\ elop cotnpetence. The basic concepts 
include addition, subiraction, nuiltipliciuion, division, fractions, deci- 
mals, per cent and ali(|uot parts. Emphasis is placed on understanding 
the processes as well as accuracy and speed in computations. 

After reviewing the fundanR'ntal ]Drocesses, pupils' knowledg;e and 
skills are aj)plied to [)roblem solving in personal and business situations. 

er|c 1 



These siiuaiioiis iiuhitif hanking ir;uisju;Lions; payroll {)iot:ochire.s; per- 
sonal and property insutaiuc; in\ cstnicnib; bnyini; and scliiii^ mer- 
chandise; bndgeting; local, siate and federal taxation; \veitj,liis and 
measurements; and c olleciini;, leporiMi^ and inierpreiing business data. 
In addition, introductory units in hc^oke-. pMcj and .iccouuting, formu- 
las, the binary system, statistics and prui.; -Jiiy niav he included. 

For some office positions and for tho^t^ j.npii^ \\]>n wish to fuiuicr 
dieir education in certain specialized fields, a kno .udg'- of equatiors 
and fniding the area and \'olunie of geometric figuic^ \v:\y ■ important. 

Relevancy and JustificoHon 

Competence in business mathematics is needed by pupils, First, i: 
will ai*"! them in becoming effective consumers. Seconck it will proxidc 
them with a background foi suc cess in business suhje. : requiring ma the- 
niatical competence. Third, it will serve as a vocational tool in office* 
positions requiring computational skills and prof)lein solving tech- 
niques. 

Numbers are used extensi\'ely in consumei- situations; con.iequ^ntly, 
there is a vital need for uudei standing, computing and communicating 
in this synibolic language. Today's consuniers find ihcinsehes inundated 
with numerical information in sueli situations as reading advertisements; 
watching television connnci ds and programs; purchasing merchandise 
on credit; j)aying local, stau -md fculeral taxes; borrowing money to buy 
a home; and making intelligent investments. In additicin, the basic fun- 
damentals of niatliematic s ar(^ used in diverse activities such as "do-it- 
yoiu'self building projects, hoincuiaking activities, athletic contcsi^ and 
recreational ;iciivities. To completely divorce oneself from the work: of 
numbers would be difricult. 

.*\clde\eme!it iji business mathematics is used by some instructors as 
an indication of a pupil's ability to successfully complete courses in book- 
keeping oi data processing. S{)ecific units in business m:itheznatics may 
be exploratory in natiue, offering pupils guidance in their decision to 
piu'sue c{nuse work in these areas. 

Bookkeej^iDg and data processing jequire tlie use of computational 
skills and necessitate accuracy and neatness in recording numerical data. 
Furthermore, pupils will need to apply mathematical skill and knowl- 
edge in office |)ractice when learning to use adding and calculating 
machines. 

Genera! Objectives 

The objectives presented in the following list are considered the gen- 
eral goals of business mathematics. Specific behavioral objectives are 
discussed and examples are givf^n in Appendix A, Planning for In- 
^ (lixn dualized hniruction. 



1. The pupil (lunionsinucs— ilirough classroom discussions— his ap- 
preciation of the importance of business mathematics and its 
relevancy to personal and \ocational situations. 

2. The pupil writes legibly and arranges numerical problems in ac- 
ceptable (onu for conijnuational purposes. 

3. The pupil exhibits skill in estimating answers to business mathe- 
matirs problems. 

4. Tile pupil (omputes mental calculations accurately whenever 
pri:cLical. 

5. The pupil applies shortcuts in computing whenever applicible. 

6. Tlie ])upil perforni.s with accuracy and facility the processes of 
addition, multiplication, subtraction and division 

7. The pupil performs, witli facility, mathematical operations uiiing 
whole numbers, fractions, mixed numbers, decimals and percents. 

8. The pupil selects acceptable methods for solving problems in busi- 
ness mathematiijs. 

9. The pupil solves accurately matliematical problems which occur 
in personal transactions and in business offices. 

10. The pupil's class beliavior demons:rates desiiablc personality 
traits, work habits, attitudes, trustworthiness and initiative— ex- 
emplifying die type of employe businessmen are seeking. 



Grade Placement 

As stated in the Department of Education's publication, The Business 
Education Curriculum, business mathematics generally is taught as a 
lOth-giade subject. The basic concept of this subject should be reviewed 
during the senior year in oflice practice or another business course. A 
re.iew of business mathematics will help pupils sharpen their computa- 
tional skills close to the tinie when they will need to use them on the 
job and will give them the confidence needed to complete successfully 
mathematical sections of employment tests. 

Business miuhcmaucs fulfils one of the Pennsylvania Department: of 
Education's high school 'graduation requirements of one planned course 
in maihemalics during grades 10, 11 and 12. 



Enrollment 

Business mathematics, enrollment wise, ranks fifth among the business 
subjects offered in Peiinsyhania's public secondary schools. During the 



1970-71 school term, typewriting enrolled 178.654 pupils; bookkeeping, 
48,124; general business, 46,717; shorthand, 40,464 and business mathe- 
matics, 38,245. Business subjects such as business English, business law, 
data processing, office practice, principles of selling and record-keeping 
had smaller enrollments than business mathematics. 



Mathematics Education in Transition 

Similar to other areas of knowledge, mathematics and mathematics 
education are continually expanding. Many persons who are not closely 
associated with the field of mathematics may have the opinion that all 
of the mathematics existing in the world today was created hundreds 
and thousands of years ago; however, Willoughby^ reports that . . it 
has been reliably estimated that more mathematics and more significant 
mathem-^tics, has been created in the 20th century than in all history 
prior to 1900." 

Willoughby- briefly traces the history of mathematics education in the 
following paragraph: 

The history of mathematics education in this country has 
been marked by radical changes from its very beginning. In 
some places and at some time mathematics (including arith- 
metic) was- not taught at all. On some occasions mathematics 
was taught because it was practical and necessary for life, and 
sometimes it was taught solely as a method to train the mind. 
Usually matiiematics was taught in such a way as to encourage 
memorization rather than to bring about understanding. 

Reasons for Transition 

The new branches of malhemWics and newly de^■elo]Ded ap])lications 
for old fields of mathematics, combined with other factors, have influ- 
enced course content and teaching methods in mathematics education 
in elementary and secondary schools. The following are some of the 
main reasons why drastic changes iia\'c been made in mathematics pro- 
giams during t.he past 15 years: 

1. Mathematics is an expanding field of knowledge. 

2. New applications for mathematics have been developed. 

3. Current leaining theory stresses the importance of developing un- 
derstanding through individual j)articij)ation and discovery. 

^Siephen S. Willoughby, Contemporary Teaching of Seconrlary School Mathematics, 
(New York: John Wiley & Sons, Inc.. 1967) . p. 30. 

'Ihid., pp. 23-24. 
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4. Private foundations and the federal government have stimulated 
research and innovations through increased financial support. 

5. The traditional mathematics programs Jacked a desirable degree 
of success. 

The "New Mathematics" 

The new matiicmatics progiams are characterized by new terniinoiogy 
and symbols; a reduction in emphasis of some topics; the elimination of 
other topics, including the consumer and personal-business applications; 
ii transfer of sonic topics to lower grade levels and the introduction of 
entirely new topics. In addition, emphasis is placed on understanding 
why a process works, individualization of instruction, the discovery ap- 
proach to learning, increased use of audio-visual aids, the structure of 
matiiematics and the aesthetic qualities of matiicmatics. 

Subject Matter Changes 

Recently introduced mathematical topics in school curricula include 
numeration systems, sets, structures, vectors, matrices, probability, statis- 
tics, symbolic logic, non-euclidean geometry, transformations and com- 
puter programming. While many of these topics have originated during 
the past hundred years, several of them represent expansions of old 
fields of mathematics brought about through the discovery of new ideas 
and new applications. One example representative of the extension of 
an old field of knowledge is the binary numeration system. This system 
was invented in tiie late 1600s by tlie German mathematician and philos- 
opher, Gottfried Wilhelm Leibniz. Until the 1940s, when the computer 
was developed, the binary numeration system was considered imprac- 
tical. 

Probably the greatest change in course content has been made in the 
intermediate and junior high schools. In the past, 7th and 8th grade 
mathematics courses were taught mainly for reviewing the basic funda- 
mental processes with applications to consumer and personal-business 
situations. Currently, many programs in these grades consist of develop- 
ing further insight into the operation of the fundamental processes and 
numeration systems, measurement, ratio (including per cent) , geo- 
metric elements, graphs, formulas and elementary probability. Some 
schools have moved first-year algebra from the 9th grade to the 8th 
grade, while other schools ha^'e extended instruction to more advanced 
properties of numbers and more general treatment of graphs in the 
8th grade. 

The new topics in the mathematics program are meant to unify and 
clarify mathematics for pupils. The inclusion of the idea of sets in the 
elementary aritimietic program is a prime example. Sets are used to 
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describe a collet! -on of objects, ideas or symbols; and they ^ivc meaning 
to the idea ol" numbers, in grades five through nine, sets are used to define 
basic operations as well as to define graphs as a set of points and to 
define probability as a set of events. 

A basic aspect of modern nuiihemaiics programs is the stress on un- 
derstanding the ivliy of maihemaiical operations. The new mathematics 
approach demonstrates how a f)rocess works and teaches pupils basic 
laws— sometimes referred to as the 11 field properties*— that are used 
tlirouf^Iiout mathematics. P^c^iously, shortcuts such as borroxLurig^ mov- 
ing the decimal point ^ transposing or canceling were taught wnth little 
exj)lanalion into their meaning; whereas, topics taught in the new 
elementary progranis are designed to (ie\'elop a basic understanding of 
tlicse processes. 

Leaders in mailiematics education emphasize tliat very little of tradi- 
tional mat lieriiii tics is being cHscarded. Number concepts, computational 
skills and knowledge of measurement ai'e of fimchunentai importance for 
everyday applications: these topics are enricJied through new insights 
provided by tlie new mathematics. Johnson and Rising^ express tlieir 
view as follows: 

What is valuable about ihc ticw school mathematics is not that it is new 
but rather thai it offers an opportunity for students to learn mathematics 
more efTectively, more pleasantly, and more meaningfully than has been pos- 
sible before. 

Refinemeni of Teaching Mefbods 

Of significance to business mathematics teachers is the development 
and refinement of teaching methods. While teacliing aids have been in 
use for liundreds of years, recent improvements increase the possibility 
of teachers doing a more effective job. Audio-visual aids, such as trans- 
parencies, filmstrips, -55 mm slides, records, tape recordings, television 
and plastic overlays in textl^ooks, are being used to enliven instruction. 

The use of graphics in explaining and solving problems is becoming 
more common. The discovery approach in teaching problem solving, 
which is associated with modern mathematics, is currently being advo- 
cated. This method generally satisfies a pupil's desire to *'do it myself!" 

Emphasis is being placed on handling and manipulating objects to 
provide pupils with more effective learning experiences. Elementary 
teachers are using tongue depressors or popsicle sticks for counting and 
for developing understanding of the base ten numeration system. The 
abacus is used in some classrooms as a device for developing understand- 

* R. Robert Rosenberg and Harry Lewis, Jiusiuess Mathematics, A Modern Math 
Approach, (New York: Gregg Division, McGraw-Hill Cook Company. 1968) , pp. 26-29. 

^Donovan A. Johnson and Gerald R. Rising, Guidelifies for Teaching Mathematics, 
(Belmont, California: Wadsvvorth JHiblishing Company, Inc., 1967) , p. 23. 
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ing and competence in the fundamental processes. Adding and calcu- 
lating machines are used in some high school and college mathematics 
classes to moiivate, and to speed up. the learning of niathemalical con- 
cejDts and problem solving lechnicjues. 

Keeping Abreast of Changes 

Business mathematics teachers need to keep abreast of changes in 
the mathematics curricidum and in methodology. Pupils enrolled in 
1 0th grade business inat/icniaT.ic.') courses in all probability have had 
nine years o{ formal mathematics education. If the iOth grade business 
mathematics teacher is oblivious lo a pupil's previously acquired knowl- 
edge concerning procediues of operation and I^asic terminology, effective 
communication may be impeded. Misunderstandings or misinterpreta- 
tions might cause confusion resulting in low levels of achievement on 
the part of the pupils and in frustration on tlie part of the teacher. 

Business mathematics teachers may keep up to date witli changes in 
mathematics education in one or more of the following ways: 

1. Suggest and encourage interdepartmental meetings between busi- 
ness teachers and elementary, intermediate and secondary mathe- 
matics teachers. 

2. Request, organize and participate in business mathematics work- 
shops sponsored by business teacher organizations such as the 
Pennsylvania Business Education Association and the National 
Business Education Association. 

S. Secure and read copies of arithmetic and mathematics textbooks' 
used in elementary and intermediate grades. 

4. Enroll in college and university seminars in modern mathematics. 

5. Browse through publications of the National Council of Teach- 
ers of Mathematics, such as The Arithmetic Teacher and The 
Mathematics Teacher, for articles which may be pertinent to busi- 
ness education. Periodically, the NCTM publishes booklets which 
may be of interest and use to teachers of business mathematics. 

Just as businessmen are quite concerned about research and develop- 
ment in their respecJ.ive companies, business teachers need to be inter- 
ested in research and development in education. Using the five resources 
mentioned, teachers should search continually for new ideas which 
niight be develojDed into effective teaching techniques. 



CHAPTER Lfi 

TEACHING BUSINESS MATHEMATICS 

. . . teaching luntJu'iiuiiics is a coinplrx task . . . it involves 
not only niatJicrnatics. methods, and materials^ but it i) wolves 
human beings y each of xuhoin has physical, intellectual, and 
emotional yeaciio}is. 

—Dofuwan A. Jo/nison and Oerald R. Rising 

The teaching of business nialhcniaiics should I)c a challcni;ini( and 
an exciting adventure. The challenge lies in stiniulatiiij^ pupils into 
wantinrr to learn the subject matter to be piesented, and the exciienieni 
occurs in the j^rocedmes and technic] nes used to teach it. 

Pupils 

All pupils should lie mged to keep readily available the materials 
they will need for I)usiiiess mathematics such as textbooks, pencils, 
erasers, papers and possibly small plastic rulers. The practice of bor- 
rowing materials indicates carelessness, wastes time and causes dis- 
turbances ill the class. The teacher should keep a limited amount of 
mateiials on hand to piovide for emergencies. When necessary, a pupil 
should borrow materials from the teacher rather than interrupt a 
classmate. 

Pupils need to realize tiiat they iiave llie responsibility to ask for the 
teacher's assistance during assigned class periods, before school, after 
school or during a study period. Pupils need to be aware of their 
strengths and weaknesses in mathematics through self-evaluation, and 
ihey should be encouraged to accept responsibility for attaining specific 
and realistic goals. 

For instruction to be effective, tiie teacher should be aware of the 
attitudes, interests and ai)ilities of the pupils. Information concerning 
pupils may be attained in the high school office from their cunudative 
records. In addition to grades in previous mathematics courses, ability 
in mathematics may be indicated by scores on previously administered 
ac!iie\'emeiit or diagnostic examinations. 

Tiiis background fiiformatioii can serve as the basis for planning in- 
itial instruction for a particular group of pupils. Initial instruction in 



business mathematics should be at a level with which pupils are familiar 
anc^ can demonstrate competence. After pupils have achieved success 
with familiar material, the time has come to move toward new areas 
of ] can ling. 

The Teacher 

Teachers should periodically evaluate their attitude toward their work 
and their pupils. Questions sucli as the followini^ need to be asVed 
and answered by each teacher: "Do I enjoy working with young people?" 
"Do 1 try lo understand the reasons for pupils' attitudes and actions?" 
**Am I excited about my subject, and am I eager to convey my enthu- 
siasm and my knowledge?" A wholesome classroom atmosphere, which 
stimulates learning and avoids the frustration of repeated failure, needs 
to be established. Some class time should be devoted toward developing 
appreciation for business mathematics and discussing the necessity for 
attaining competence. 

Teachers can encourage pupils to participate in class activities by mak- 
ing eye contact with individuals to whom they are speaking, by providing 
an atmosphere where questions are welcome, by asking pupils quer.tions 
w^hich they are apt to answer and by instilling in them the fact that 
errors are inevitable in skill de\Tlopment. Discussion can be stimulated 
by asking questions which require more than "yes" or "no" answers. 

The teacher has the responsibility of coordinating subject matter, in- 
structional materials, classroom procedures, teaching techniques and 
evaluation instruments in the most efficient manner possible for the 
purpose of stimulating pupils toward the attainment of specific be- 
havioral objectives as found in Appendix A. Ti)is implies that each 
lesson be planned systematically, using the most effective resources and 
the most logical teaching techniques at the apj)ropriate time and for a 
particular group of pupils. 

For self-evaluation purposes, business mathematics teachers can study 
and reflect upon the following criteria. The business mathematics teacher 
is one who (1) emanates enthusiasm for business mathematics as an 
instrument for pupil development; (2) is cognizant of the motivations 
and limitations of individuals and has the capability of relating to 
them; (3) demonstrates expertness in the skills and knowledge en- 
compassing the field of business mathematics; (4) has experience in, and 
a thorough understanding of, office work and procedures which relate 
to the mathematical skills and problem solving techniques to be taught 
and (5) is knowledgeable of appropriate teaching techniques and de- 
vices to stimtilate pupils in learning business mathematics. 
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Classroom Management 

In liic bci^iiiuing of ilic school year clcfiiiiic classroojii routines slioiilcl 
be csiablisheil and pupils advised of wliai is expeeied of them and \vhai 
type oi assistance they may exjx'c i Ironi iheir teacher. Kflicirni chissrooni 
management is essential in the teaching-learninj^ process. Careful or- 
ganization of classroom activities can aid in pre\'enting discipline prob- 
lems and in providing pupils with a sense of scniirity and direction. 

Classroom tasks, such as taking attenchuue. making announcements, 
collecting homework, distri^ uting j^aper, etc., slioidd follow established 
j)atierns. Pu])ils need to ^nave in ])erf{)rming tliese tasks to the degree 
possible. Sometimes pupils of lower scliohistic ability gain self-confidence 
and cievelop improved attitudes toward a sid^jeet when they actively 
participate in routine classroom acti\'iiies. Topics which might I^e dis 
cussecf witi; pupils at the beginning of ilic^ year include the value of 
business mathematics, course content, pupils' classroom responsibilities, 
homework assignments and testing and grading procedures. 

Preview 

When new woik is presented with Hide or no idea of the relationships 
of tiie indi\'idual details to the siiucture of the unit as a whole, some 
pupils lose interest and fail to comprehend the relevance of the details. 
Pupils might then be given a pre\'iew of a iniit or topic in its entirety, 
riie piu-]>ose ai tlie pre\'iew is to give pupils a [}ers] )ectivc oi the major 
ideas and principles in llie imit ;mcl their iclationships to the unit as 
a whole as well as to pre\ ious topic s. A preview should gi\'e meaning 
to the material, ofTer stimulation for studying the unit and provide foi 
understanding and insight into the steps nece.ssar\' to achieve mastery. 
Previews can be gi\'en in the form of l)rief, w* U-o? ganized talks together 
with visual illustrations clesigi:;Ml to arouse piipijs' ruriosily and interest. 

Introducing New Concepts 

The following procedine, using the chalkboard or overhead projector, 
I'or introducing a compinational teciinique or a problem solving method 
is suggested: 

L The teacher works :i sample problem on the chalkboard or on a 
transparency, 

2. A similar sample problem is worked by tlie teaclier at the chalk- 
board or on a transparency while pupils work the same problem 
at their desks. 

.8. A third problem, similar to the Hrst two, is presented for pupils 
to work invdependently at their desks while the teacher observes 
as many pupils as possible. 
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•}. If piipils cncoiinicr difficiiliy wiili ihc iliird piol)k'ni, the leadicr 
sliotild work ii whh iheifi and answer any (jvcslions ihai may 
arise. 

5. When the teacher is satisfied that liie pupils have gained insight 
in working a gi\en type of problem, he or she then assigns a set 
of similar problems for c lasswork and ''or honie\vork. 

AVhen n new type of problem is introduced, use numerical data rele- 
vant to tile class whene\cr possible. For example, in a lesson on finding 
averages, pupils uught be interested in finding the a\erage height of 
the girls and boys in the class. In a lesson on percentages, pupils iniglit 
be interested in learning what percLMUagc of their classmr.ies hold 
part-time jobs or what percentage of pupils live in a certain municipality 
(if the school district is comprised of more than one township or bor- 
oughs) . Innumerable data can be tollecied from a class or from the 
scliooTs student body for use as examples in teaching problem solving. 

Direcfed Study 

Insofar as possible, llie niajor portion of the class period should be 
devoted to pupils working problems at iheir desks. Directed study may 
reveal shortcomings in an insirucior's presentations and barriers in pu- 
pils' thinking. Observing pupils successfully solving exercises and prob- 
lems and helping incn\ichials o\'ercoiiie I'earning barriers is one of the 
major responsibilities of the teacher. 

\Vhen the directed study period begins, the teacher should make a 
quick check of the pupils at work and ol)ser\e wliic:h ones seem to be 
ha\ing di/ficuhy. If the teacher's obseiAation re\'eals that a considerable 
number of pupil.i need assistance, he or she should stop the directed 
siuch' session and leieach those principles which seeni to be causing 
difficulty. This will no: be a frecpient occurrence if the teacher con- 
sistently e\ ablates the instructions by cjuestioning a sufficient number of 
pupils while presenting a process or cle\eloping a concept. 

If no additional instnic tion is deemed necessary, the teachei- may 
gi\e assistance to either incli\iclual or small groups of pupils. Pupils 
are expected to keep working and to continue in their efforts until 
the teacher works Ills or her way around tlie classroom. The teacher 
ought to avoid spending too much time with an individual pupil. If a 
learner seems to be ha\ ing unusual difficulty, the teacher should schedule 
an indi\ iclual session during a free period or before or after school wlien 
undivided attention can be gi\eii to the pupil. 

Providing for Individual DifTerences. There are significant areas 
which Iia\'e a be;u'iiig on pupils' learning rates. Pupils differ mentally, 
physically, eiiiotioiially and socially. Tliev lia\'e varying interests, atti- 
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tildes and appreciations; and pupils difTer in a))ility to read, lo observe, 
to listen and to (onuuunicatc. Their attention spans an(;' retention ca- 
pabilities vary considerably as well as their study habits, self-disripline 
and creativity. \'()ung ]>eople (ome from diifcient home environments 
and have liad varying educational experientes in difTerent schools and 
from various teachers. For these reasons, it is sometimes difficult to un- 
derstand and to be understood by all individuals at all limes. 

To provide adequately for inch vidua 1 difleiences, teachers need to 
(1) vary course content to the needs of individuals; (2) ]jresent instruc- 
tion in language that puj)ils (an understand; ;dlo\v for varying niles 
of learning; (4) make assignments a( (ording to individual needs when- 
ever jDossible; (5) provide instructional materials in various levels of 
difliculty; (6) use a variety of insiruciion;il techniques and (7) place 
emphasis on puj^il jDarticipa'Jon, 

Teachers interested in developing a unit or an entire business matlie- 
niatics ( o irse on :ni individualized instruction;d basis shoidd refer to 
Appendix A, whic h provides a sequence of steps to follow in preparing 
individualized instructional units. 

Gr<5uping. Teachers on the secondary level usually work with an 
entire dass or with an individual jDupil; however, business mathematics 
teachers ma\ fnui it adv;mt;igeous to group pujDils. similar to tlie proce- 
dure used in elementary classrooms. One of vhe detrinienls to grouping 
on ti>e higii school lev(4 is that dass (ontrci ni;iy be more difficult to 
maintain. WJicn working in smaller groups, j)upil dis( ussions have a 
tendency to deviate from the lesson and some individuals in one gioup 
may divert their attention lo another grouj). 

ProjDeily phmned and conduded. grouj)ing of j)uj)ils— according to 
aiiilities and past achievement records— (an be worthwhile. One j)roce- 
dure that has worked successfully is the use of taj)cd lessons, guide sheets 
and worksheets. Jn one group, tlie pupils wear earpliones connected to 
a laj)e recorder. They listen ;uid resj)ond to a t;iped voice which tells 
them what to do on the worksheet. Due to ihc restriction of sound af- 
forded by earphones, pupils' attention is held and they are oblivious to 
their classmates' activities. 

A puj)il-leader could work with a second group while the teacher in- 
structs a iln'rd group, or two j)uj)ii-Ieat{ers (ouki conduct groups while 
the teaclier shares Ids or her time with individuals in all three groups. 
The prepar;ition of job instruction sheets for use within the groups will 
help insure that pu])ils follow prescribed learning patterns. 

The key to success in grou])ing is ;ide(]uaie planning and preparation 
of materials. Ilie ideal situation would be for a teacher to use the 
summer months to plan and prepare materials. If this is not possible, 
each year the teacher might ( hoose a unit of instruction and prepare 
materials throughout the school year for that topic in preparation for 
the ensuing year. 
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Assignments 

Homework assignments can be \aiic(l by j)io\'iclini; [noblcms to main- 
tain and improNC skills and cK\clop new concepts. The daily exercises 
for developin<^ skills should be based on a planned sc?c|iience directed 
toward a i^iven objective. Methods for solving; re\iew jjroblems should 
be discussed and pupiJs shonld be aware of sample problems for reference. 
\ directed study session as previously suggested should be an integral part 
of each class period. This procedure allows time for the teacher to 
observe pupils and to help them o\ercome any possible area of dif- 
ficulty, and pupils are j>i\'eri a start on their homewor k with tiie assump- 
tion that they will be more inclined to complete tlie assij>nment. Some 
business mathematics teachers sus>gest weekly assignments to allow 
pupils the opportunity of planning their homework. 

Suggestions for Independent Study 

A teacher cannot assume* that pupils ha\ e cle\ elopecl good study habits; 
and, when necessary, needs to teach them effective study techniques. 
Teachers may wisli to pro\icle pupils with a list of suggestions for inde- 
pendent study. Figure 1 is a suggested handout which may be used 
as a basis for a disc ussion on the importance of propi i work liabits. 

Reviewing Homework 

Some teachers have developed an eflective routine for reviewing home- 
work. Pupils who liavc' liad ciiihc ulty with certain problems in a home- 
work assignment place tlie numbcMs of the problems on the c halkljoai d 
as lliey enter the classroom. Members of the c lass who ha\'e soh ed the 
j.Moblems in cjuesiion place tlieir solutions on the chalkboard for their 
classmates to follow, to clieck and to cpiestion. After the solutions to 
tlie problems ha\e been plac ed on tlie c halkboard, a disc ussion conc luded 
this activity. This procedure sa\es class time and gives the teacher an 
opportunity to rake attendance or perform other related duties. In addi- 
tion, pupils aie pro\iclecl wiMi an opportunity of sharing in the learning 
process. 

.Anotlier routine is to place a numbered list of the homework prob- 
lems on ihc. chrdkboard; :uu\, as pupils enter tiie room, they place a 
check mark after the numbers of the problems that were troublesome. 
When tlie teacher is ready to begin instruction, lie or she can quickly 
ascertain which problems presented the most difTuulty for the class by 
(iiecking the list on ilie chalkboard and can spend the majority of the 
homework re\iew time on those problems. 

For some assignnienls, teaciiers may wisli to prepare duplicated copies 
of solutions to assigned problems. As pupils enter the classroom, iliey 
may pick up a copy of the solutions and immediately begin to check 
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BUSINESS MATHEMATICS 



STUDY GUIDE 

1. Make ccriain you uiulcrsiaiul the assii^niiu-m. 

2, Write ilic assii^iiniem in your noiebook oi on a piece of paper. 

'i. Read carefully the txplanalions and instructions foi" sohiniz; ilie 
exercises and proljlcins. 

■1, I'sc the index and reference guides in your te\tl>oc)k as sinnces of 
information on the definition of terms and symbols and for ex- 
planations of processes. 

T), Ask questions wlien in douln about ;i procedure. 

(), Write neatly, keepint:; figines alif^ncd and labeled: renicml)er tliat 
every .s>n;br)l and fji^ure has u dcfinhv nicanin<(, 

7. De\elop the clieckinj^ hal)it to be sure tiiai numbers Iia\'e been 
copied correct!}, 

8. Use your textbook ad\ aiuai^eously by lefcrrinL^ to illustrations and 
to saniplc^ solutions— following; them step l^y step, 

9. Organize the assigned pioblenis in tlie same manner, 

10, Draw diagrams or graphs \vliene\er necessary to lielp you see the 
relationships between numbers being used, 

11, De\ciop the habit of estimaiing answers to computations before 
working them lo be aware of the reasonableness of your answers, 

12, Prove each computation by working it in a different way. 



By participating and doing your share, you may discover that 
bNsirirsx rnathrrnalics can be an enjoyable and a rewarding 
experience! 



Figure 1. Study guide 
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ihc'ir hf)nu'\vc)i k. This let Imicjiic pi ()\ ides pupils Aviih :i nu ans o{ scll- 
cvalualion and saves \nluahlc class time, When instiuclion is iiulividu- 
ali/c'd and pupils rcccixc diflci cntiatc-d assi<^nnicnts. this niclliod is 
especially appropriate. 

Chalkboard 

TIk' clialkhoavd is one of ihe nioie connnonlv uscil teachini^ aids in 
the classroom, li can he used acl\ aiita^coush i)\ hotli teacher and pu- 
pils. Jllusiraiion.s drawn on tlie clialkhoard help pupils \'isuali/e the 
process heing presented. Teachers iieed to set an example hy writing 
neatly, hy or^ani/ini^ work systenial ic ally and lal)eli:"ii; fii^uics ade- 
cjuaiely. Excuses I)y tlie teacher such as "I'm Avritini^ iliis hurriedly." or 
"I'm not labeling figures lo save time," are not necessarily \'alicl. 

When wviiiuj^ on a chalkl>oavd. tlie leaclier oui>lu to turn his head 
toward tiie class every few seconds to I)e sure of pupil attention. Also, 
when explainin<^ a problem on tlie I)oarcl. iie sliould fare the group wlien 
talking to them. liy so cloini^, a teachei avoids tiuninu; Iiis back to tlie 
class to the deL;ree possible. 

Weakiiesses in computation and pioblem sol\ini2; niav be determined 
by obsewinj; pupils' pei formanc c^s at the c halkhoai cl. As pupils are 
called upon lo \\'c>vk at the lioard, ihe instiuctov oui^hl to stand in the 
back of the classroom. R\ doini^ this tlie teaclicr can see if those pupils 
at llieir desks are workin<^ c)n the coirect exercises nud if the pupils at 
the clialkboard are writin.^ legibly. 

Colored Chalk 

Some teaehers use colored chalk for identifying specific parts of a 
|)roi)lem and for c reating interest in tlu' \ isual pi esentation. The teac'her 
can use white chalk to show the facts and figures gi\'en within tlie 
problem, and then use yellow chalk to show tlie solution of the problem. 
A teacl^er who uses this meil^od reports tiuu, " Phis lechnicjue seems to 
work quite well with all types of pupils as well as with all types ol 
problems." Another example would he to use red chalk to estimate 
annvers, white chalk to work problems and yellow chalk to pro\e the 
work. WMien illustrating fractional parts of an amount or quanity by 
drawing "pies" on the c halklioard. one color of chalk could be used to 
section the pie into thirds and anolher color to section it into twelfths. 
One disadvantage of using some colored chalk is the difficulty in erasing. 
Chalkboaixls should be washed daily, especially when colored chalk 
is used. 
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Other Devices 

For chalkboard use, teachers should have other devices a\ailable to 
facilitate the placing of illustrations on the l^oard. These include a 

16 



heavy duly yardstick with a knob or h;in(ik-, a (i)n\pass and chalk icin- 
{)laics. (ilialk t cm p laics ( an he made hy pmirlui ini; heaw paper ai 
fjpedfic ])Iaces lo aid in (h awini; illustraiicMis on ihe c halkhoard. 

Overhead Projector 

The ov erhead projec lor ( an no loiit^ei he (onsich'red a "new" leaching 
aid, li has been in use for many )ears and sdiocjls ai e purchasini^ ilieni 
in increasin.^ (pianiiiies. Many reccruly (onsiru(ied schools have in- 
stalled }>rojc( iors and sd eens in eac h ( lassi ooni as pan of the basic 
equipment. 

Advantages 

The main advantages of the overhead projector are: (1) the easy, 
fHck-of-avs\\it( h operation penniJs the icaciier to turn the machine on 
and oil throui^houl the presentation, thereby rontroUint^^ the (hscussion 
and obtaining the pupils' attention; (2) the ( hissroom does not ha\(* 
to be darkened while projeciini^ iUustrations, enablinj; pupils to take 
notes during the presentation; ('^) illiislra lions can ])e prep;ire(l in 
advance and used innumeial^Ie limes; (1) througli the use of oveilays, 
dynamic effer is c an be projec ted, adding interest and prov iding an or- 
ganized, progressiv'e de\'elo[)nieiit of a concept or process; (5) the 
overhead projec tor allows the teneher to face his pupils as he writes on, 
points to or adjusts a iranspaieiicy and (6) the horizontal writing plat- 
ibrm provides a convenient working surface. 

Considerations 

When subjected to continuous overhead projections for long periods, 
some individuals feel a visual strain. This is critical when pupils are 
exposed to projected isistruc tional media in several classes during the 
day. To avoid visual strain the overhead projector should be used dis- 
criminately and the transparc^ncies prepared carefully. If transparencies 
are poorly prepared and the projec ted images are too light or indiscern- 
able, they will be impleasant to look at and cause pupils to lose interest. 

Teachers shoidd be sure that the projected images are in focus and 
aware of the keystone ef]cci—;x distortion in which the top of the pro- 
jected picture is wider than the bottom. If a distortion is minor, it may 
be ignored; however, if it is bothersome and throws the image out of 
focus, it needs to be coirected. Hie keystone effect may be rectified 
by tilting the top of the screen forward toward the projector. Tillable 
screens are avaihible and they minimize the keystone effect. 

Preparing Transparencies 

An insti'unieni commonly used to wiite on transparencies is a grease 
pencil. Tliis instrument is useful if the transparency is not to be kept 
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IKTiiianeiuh the ,<;rcn.sc inarkint^.s can I)c wiped away and ihc acciaic 
reused. For permanent markings, special pens and inks may be used. 

I'he cpdckesi. and p()ssil)ly the best, method is to use a coj)yinL; ma- 
chine that will rej)rc)cluc(' printed, typed and hand drawn material 
onto iransj)arenc y film for o\erIieacl projection. Transj)areiuies also 
can be j)rej)ared on a typewriter. A tarl)on ril)bon machine will j)rocluce 
the neatest and most Ici^ible u)py. To aNcud smearini^ the tyj^ewritten 
iinat;e on the acetate, a second acetate sheet can be jilaced directly on 
lop of the one on which the typewritten ima<;e aj)j)cars, Tliese two 
acetate siieets can tlien he fastened toj^etlier witli transj^arent taj^e. WMien 
nsini; a transj)arcnc y j)rej)arecl on a siandaicl tyj^ewriter, tlie distance from 
the overhead piojector to the screen sliould be incieasetl to j)ic)\ide 
lariL;ei print on the screen. 

Tiu; Ifuid (sj)irit or chemical j)rocess) diijilicator can be used to j)re- 
pare tr ansj^arenc ies. Tiiis method is esjjecially convenient if the teacher 
plans lo (iuplic.ite coj^ies of certain material and also wishes to ha\'e a 
tianspaiency of the same material for instructional j)in'poses. .After the 
fluid master has been attached to tiie duplicating machine, sj)ecial com- 
mercially prepared acetate witli the frosted side uj) is fed titroui;li tlie 
duplicator; tluii. the teacher may comj^lete the run on duplicator paper 
for class distiilnuion. 

Lellerin^. Pressure-sensiti\'e and tiansfer lettering;, numerals, circles 
and arrows ma\' be pinchased for j^roducini^ j)ermanent transparencies. 
With j)ressure-sensiti\ e materials, the backing is removed and the item 
is pressed on the transparency. W'ith transfer letterinu;, the teacher j^laces 
the translucent sheet of paper eoiuainin^^ letters of the alphabet and 
rubs over the selected letter with an instriunent such as a ballpoint 
pen. When the translucent slieet is renio\ed, tiie lettei' remains on the 
transparency. Plastic templates also may be used as guides in [^rejxning 
lettering and designs. 

Color. Attention holding c colors can be added to transj^arencics by 
pm c hasing transpareiu sheets of aclhesi\e material in various colors. The 
material is cm to the size desired, the protect i\e backing is remoxed, and 
the adhesi\'e side is aj)j)liecl to the front of the transj^arency. C'olored 
pressure-sensiti\ c taj^es are available and may be pinchased in several 
widths. Felt tij) marking j)ens also may be used to add color to illirstra- 
tions on transparencies. 

Overlays. Overlays are a series of transj^arencies used to illustrate the 
.sequence of steps in j)rol>lem sohing or in a mathematical process. 
An original diagram shoidd l)e prepared before attempting to make 
the overlays. The pieces of an overlay match to produce the desired 
illustration wlicn tlic sequence is completed. Various colors can be used 
to identify the stej^s in a secjuence. When using overlays, each step of 
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a process nia\ be discussed as it occurs. A ininieo.scopc can be beneficial 
in tlie preparation of overlays and transparencies. 

Of the many aids to clfectivc c:o]nnuniic:ation that Iiavc bec^n 
oiferecl to teachers, and esj^ccially to teachers of mat hematics, the 
overhead projector seems to be one aid that may radically 
improve the leaching of mailiematics.^ 

This statement implies that this visual method bo emj^loyed effec- 
tively. A teaching aid is a help, but the teacher's planning and judicious 
use of the aid makes it helpful. 

Community Resources 

Occasional complaints of business mathematics teachers are, "My 
pupils don't like business mathi" or "1 can't seem to stimulate my pupils 
into wanting to learn business math!" To overcome lethargic attitudes 
sucli as these statements imply, teachers need to use vivid experiences 
which add realism to their courses. Resources whicli can be used to en- 
rich business mathematics instruction include field trips, slide ]:)resenta- 
tions, speakers, newspapers and othei' supplementary materials. Also^. a 
class research ])roject, using data gathered from the community, can be 
conducted at least once during the year. 

Field Trips 

A field trip to a local business organization or governmental agency 
is often overlooketl as an insnuctional tool in business mathematics. 
Opportunities for trips vary greatly, depending upon the location of the 
school. Suggestions for visitations include governmental agencies, utility 
companies, transportation facilities, bariks and other financial institu- 
tions, insurance companies, retail stores and manufacturing firms. 

Pupils may observe the compulation of wages, costs, depreciation, over- 
head, interest, dividends, couimissions, department budgets, markups, 
etc. Most business enterprises collect data, prepare statements, gather 
statistical information and determine probability. In addition, pupils 
may observe adding machines, calculators and computers in operation 
and may see a variety of business forms being used to facilitate the com- 
pilation, com])utation and communication of nimierical data. 

The objectives of a field trip are to (1) improve pupils' attitudes con- 
cerning mathematics and its usefulness and importance in society; (2) 
relate school work to reality in the community; (3) provide interest and 
stimulation in a ujiit of study and ( J) help piipils recognize relationships 
between business mathematics and knowledge learned in other subjects 

^Slc'phcn Kiulik and Irwii? Kaufman, How to I'se the Overiicad Pyojcctor in Mathe- 
matics Education, (Washington, D.C.: Nalional Cuur.cil of TcachcM's of Mathematics, 
19CG) , p. 1. 
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in the schooTs curriculum. For example, pupils may learn about taxation 
in general business; then, in a field trip to a county courthouse they may 
view the taxation process in action and observe how mathematics is used 
to arrive at, compute and collect taxes. 

Adequate plannini^^ will help ensure the success of a field trip. This 
type of activity is costly due to expenses incurred by the school district 
for transportation and by the business for use of personnel. In addition, 
the time spent by pupils, a teacher and businessmen should be produc- 
tive in terms of \'alue received from the visitation. The following items 
should be considered along with administrative details when planning 
a trip. 

1. Prepare a list of mathematical operations to be observed. 

2. Visit the business or agency prior to the trip Lo meet those respon- 
sible for conducting the trip to discuss objectives aud possible 
observations, to check available facilities and to gather information 
for preparing pupils for the trip. 

3. Prepare pupils for tlie trip by discussing terminology and reviewing 
mathematics applicable to the procedures to be observed. This 
may be accomplished by having pupils follow a flow chart or study 
a guide sheet. 

4. Discuss observations with pupils as soon as possible after returning 
from the visitation. 



Slide Presentations 

To take more than one or two field trips with any one class during 
a school year is not practical. Therefore, teachers can produce their 
own slide presentations, which can be used as an adjunct to visits outside 
the classroom. Teachers can visit a business or organization to take slide 
photographs of mathematical operations in the local community. A flow 
chart and a guide sheet may be prepared to provide data relating to the 
visual trip. 

Slide presentations of this type have some advantages over a field 
trip. Pupils* attentions can be focused on the operation while the teacher 
explains the process. This type of presentation does not require taking 
a large group of pupils out of school, thereby eliminating the need for 
additional chaperons and the expense of transportation. .\lso, pupils will 
nor. be absent from other classes because of a field trip. 

The slide presentation can be updated each year, and additional pre- 
sentations can be produced periodically. Slide presentations are not in- 
tended to take the ph'ce of well-planned field trips; they are presented 
here as another means of varying presentations to help stimulate pupils. 
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Speakers 

Many businessmen and women are willing to cooperate with teachers 
and enjo) spcakiiii; to youn^ people concerninj^ their fields of employ- 
ment. Inviting one oi- two busincv^ men or women to speak to tlie chiss 
each year can be anoihei- means ot stimulating pupils. A person repre- 
senting a firm or organization outside the scliool environment sometimes 
can influence and make an impression on some pupils whom the instruc- 
tor may otherwise be unable to arouse. Organizations of businessmen 
and women, such as the Achninistrative Management Society, wilHngly 
provide teacJiers witJi Hsts of prospecti\e speakers on various topics per- 
taining to their particuhir fields and interests. 



Newspapers 

An additional community resource wJiicli can be used to enrich busi- 
ness mathematics instruction and to stimulate pupils is the daily news- 
paper. Througii the newspaper, pupils can be taught to relate wliole 
numbers, decimals, fractions, percents and financial problems to people, 
to things and to events. In addition to learning business mathematics 
an important result of using tlie newspaper in tlie classroom is that 
pupils are developing the habit of reading the newspaper and analyzing 
its content— a skill which will serve them the rest of their lives and help 
them to become better citizens. 

The newspaper can be used to introduce pupils to the subject of busi- 
ness mathematics as well as to tiie make up of a newspaper. By using 
a bulletin board display or posters depicting the various sections of a 
newspaper, a teaclier can illustrate how numerical data and news wliicii 
in/luence these data appear in baiuierlines, I leadlines, news stories, pic- 
tures, cliarts, giaplis, feature stories, financial reports, editorials, sports 
and advertisements. 

When introducing pupils to specific topics or units of instruction, the 
teaclier may assign pupils to clip articles and advertisements from tlie 
news{)a{Der in which pertinent matliematical data appear. In ihh manner 
the iip.portance and relevance of the topic to be developed can be 
discussed before actual exercises are assigned. After the discussion, exer- 
cises involving tiiat particular matliematical topic may be assigned from 
tlie textbook. After pupils reach a degree of competence in performing 
the com puTiu ions in\'ol\cd, tlieir knowledge and skill may be applied 
to problem situations, some of whicli may be found in sections of the 
' daily newspaper. 

Bannerline and Headlines. Figures often appear in the bannerline 
or .headlines througliout the newspaper and pupils need to be taught 
Iiovv to read and interpret these figures. For instance, consider the head- 
line, "School Subsidy Bill Will Cost $105.8 Million More for 12." Pupils 
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c:;in !)c cjucstioncd as to how that amouiu would appear in fii^urcs and 
why cdiloj-.s write 5103.8 million i/i^lcacl of S)()3.8()(),0()0. 71ic banncr- 
hnc, "2.?> pet. flat W\\ or income aiuicipaicd," could be clc\'(."lojK*cl into 
a problem situation by assii^ning pupils to compute tiie slate inconie 
tax on \'arious weekly waj>es some of their classmates may earn on their 
parMinie jobs. The banuerliue and headlines also may contain news 
about situations which may influence business statistics. For instance, 
pupils niii>ht be asked to leac t to the impac t tlie lollowini* Iicadlines haxe 
had on the prices of particular stock issues: "Nixon iemo\cs excise tax 
of 7 per cent from autos," oi "Senatoi sa\s railroads to out of busi- 
ness." 

News Stories. News stoi ies contain figures tluit need to be read and 
interpreled. Many v>i ihese stories contain figures cxpressini; populalion 
increases or decreases, crime rates and goxernmental Inidgcts. These 
stories can be used to (ie\eJop pi obJem soh ing exercises. 

Pictures, Charts and Graphs. Many photographs are printed which 
have a bearing on fniancial data. When studying property insurance, 
pictuies of local fires and accidents can be used to :itinudate discussion 
on tile types of piopeiiy insurance, the necessity for ha\'ing insuiance 
and the cost of insurance (possibly including a study of probability in 
its elementary aspec ts) . Newspapers occasionally print charts and gi aphs 
which can be used ad\antageously in this course. When teacliing per- 
sonal nnci properi}' taxes, a nioie realistic and beneficial jDractice for 
pupils U'oulcl l)e to use actual tax lates established in their own com- 
nuniiiy. As tliese charts and graphs appear in the newspaper, the)' should 
be clipped, sa\ed and irsed by the class when tlie unit on taxation is 
taught. 

Financial News and Reports. The new^spaper is the natviral resouice 
to use when instnuting pupils in the- study of stocks and bonds. This 
source is ii]) to date aiul the changes which occur daily in the stock and 
bond market c] notations are sources of niathcmatical problems. When 
using the newspaper to study stock and bond quotations, the teacher can 
use the textbook as a leference soince whicli provides explanations for 
the hguies listed along side the names of the stocks and bonds. 

Sports. The major league baseball standings are an excellent source 
of percentage exercises. Classes might be asked to refigui'e the league 
.standings both on the assmnption that the teams win and on tiie as- 
iiumption that the teams lose their next game. Pupils, esjDecially boys, 
would be more interested in calcidaiing these statistics than they >\*ouhl 
in some of the exercises in the textl)ook. TJiis is not to imply, however, 
that tJit textbook is not a valnable instructional tool. 



AcIverlifieinenlH. Newspaper display acKcriisiiii; can be ilic sourc:e of 
many lypcs of exercises and prol)len^s. A liie ad indicating "2.')^'^, OIT on 
All Roadmark Polyester (A)rd Tires"— listing the regular price and the 
sales price in ciglu si/cs— can be ;issigned to pu])ils for eiiecking tin* ac- 
curacy of tJic sales j)rice as listed in tiie newsj^aper. Connnodities siieii 
as licjuid dish washing soap and toiletries are used as leading items lo 
entice buyers into stores. When the s'anie produci is advertised i)y dif- 
ferent retailers in \'arious sizes and at ciillerent jDrices. pii])ils can be 
assigned the task of comparing the prices to determine the best buy. 

I'lie success of ti^e newspajx-r as a teacliing aid in tiic classroom will 
depend to a great extent on how citiuisiastic and creative the teacher 
may be, 

Supplementary Materials 

Free and inexpensi\'e instiaictional materials are a\'ailable fr')m inrsi- 
nesses, associations and governmental organizations. Some of these mate- 
rials are ap])ropiiate for lemedial work, others to supplement the 
textbook a/ul stiJI others i'ov e/uicinncnt purposes. Jn achhtioii, posters 
and pictures may i)e secured for display on bulletin boards. 

Booklets such as Poiirirs for Protection can be used to supplement die 
textbook in the stud)' of life insurance. CJunurs Arc (an introduction 
to prol)abilit\ using progranmied instruction) is a publication which can 
be used as an emichment exercise for those pupils who may ha\e l^een 
excused from a unit on fundamentals because of their competence in 
that area of mathematics. Tlie publication, You and ilic luvcstmrnt 
World, olfeis adchiional info/ination on stocks and bonds from tliat 
contained in l)usiness matliematics textbooks and, in adchtion, provides 
the teacher with ideas foi- pi'ojects and bulletin IjoarcN. Tl^e booklet, 
Prom Og , . . to (jootrol, is an interesting pul)Iication which could be 
used as the basis foi" an oial lepon if a unit on the history of num- 
ber.s and tlie de\eJopnienJ of nunieiation i.s a part of tJie course of 
study. Sources of the above puiMications arc listed in Appendix B. 
Publications. 

The gatlieiing and use of suj>plementary materials in the classroom 
might follow this se(]uence: 

1. Organize a resoui cc file accoicling to units and topics. 

2. Discover a\'ailable materials through ]*eading professional journals 
and attending professional meetings. 

Secure jDcrtinem materials. 

4. Analyze theii- appropi iateness. 

5. Select and retain useful data and ideas. 

6. Place materials in the lesource file lor future reference and use. 



23 



7. Use selected materials in the instnutional progiam. 

8. Evahiate their efiectiveness, 

Research Projects 

Business pupils need lo be exposed to jjractical situations ^vhereby they 
are required to gather, organize, analyze, compute and j^resent numeri- 
cal data in a meaningful way. This ty])e of at ti\ ity might be the logical 
way to conclude the course, j)utting many of the skills and problem solv- 
ing methods to use in a single research project. 

A suggested class project would be to have pupils compare the dif- 
ferences in cost and travel time pertaining to various modes of trans- 
portation—airplane, automobile, ljus and train, lliis activity nould 
involve the following steps: 

1. Decide on several plates the class woultJ like to visit. 

2. Secure the ctDst and travel time for various modes of transporta- 
tion to the chosen destinations. 

3. Distribute the collected data in tluplicatetl form to all class mem- 
bers. 

1. Decide, as a tlass, how the data should be organizetl and what 
mathematical calculations shoukl be niatle. 

5. Discuss wa\s of presenting the data foi" dissemination— written, chart 
or graphic ft)rm, 

**• . . 

6. Assign a tlifferent methotf of organizing and piesenting the data to 
each low of pu])ils. 

The project coukl culminate in a bulletin hoard project where maps, 
pictures of places to be visited, timetables, liavel advertisentents and 
copies of son)e of the outstanding presentations developed by individual 
pupils could be dis]Dla)'ctI in an appealing maimei". 

.\nother research project migiit involve the com])aring of costs of ad- 
\ertising by newspaper, radio, tele\ision or iDiUboard. Other research 
projects tt)idtl de\elop from tlie vast amount of numerical tlata available 
^vithin a high school. Pupils may ha\e some raiggestif)ns concerning 
information the) . would like to know about their own scliool and student 
body; for instance, how much does it cost the local school tlisirict to 
educate one pupil? 

Conclusion 

While this chaj)ter contains many suggestions for procedures, audit)- 
visual aids and resourtcs, teachers ha\'e the responsibility to choose and 
to adapt these aspects of insii uctiot:\ to their unique teaching situations. 
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CHAPTER 




MASTERING THE FUNDAMENTAL 
PROCESSES 

The best f)rt'j)ar(itH)}i for touit crow's work is to do your work 
as ire 1 1 as you ( (tii today, 

-Elbert Hubbard 

Compcicnce in business inMllu^inaiics rccjuircs ilic niMsiciy of tlic fiin- 
danicni.'il pi oc esses— aclclition, niuhiplic ation, suhirat lion aiicl division. 
Not all pupils Ikivc niasicicd toniputatioiial skills tUniny; tiieii prc\ious 
years ol" cclucaiiyn. and Uiany j)uj;ils need lo lia\ c diesc skills sliai pcncd. 
Teachers, ilierelore, should i;i\e adecjuaie consideration to this inipoi- 
lam phase of business niailieniaiics beU)re end)arkint; on problem sol\ in^i( 
exercises. Psytholoj^y of learnini; suj^.^ests an emphasis on stimulation, 
understandin<j;\ j)ai t i( patioii and reinforcement as the steps to computa- 
tional skill mastery. 

The scope of this chaj)tei is t\v<>iold. First, technicpies are j)iovided 
for teachers to use iu li^iiidiu^ students toward an lU'iderstandiuj^ of the 
fimdainental processes. Scconcl, specific suii^j^estions are provided for guid- 
\\\^ pupils toward the mastery of these processes. 

Addition 

Of (he four fundanu'n(al cahulaiions ol arithmetic, adcHtion is usea 
in business ofHces and in ])ersc)nal li\es nu)re ofic*n than any of the others. 
Some pitpiis niit^ht f)e heard to retort: "I'm not .^oin» to waste my time 
acldini.^ coiunuis of figures; e\*eryone uses addin.u; machines today!" Rosen- 
berg^ and Lewis^ point out flic foHowni.u;: "Sayini^ (hat arithmetic skills 
aie usc^less l)ecause machines now do all the work is like saying that one 
doesn't need to ?earn to write because wc ha\'e typcwriteis/' How many 
persons use an adcHiig machine to total ilie score in a card game or 
to record the nunrber of pOiUis incii\ich; ) inenibers of a basketball team 

^ R. Robert Rnsoi)b(')>^ luxj Hnj i v Ixnvjs. Husmf.s.s Mntficfnalirs, A MoiUnn AJath 
Afiprooch, <\t'w Voik: l)i\isi()n. Ma. raw-Hill Book Company. l^GS) . p. 20. 
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score? Many c^niploycs in rcsiauraiils. siort's and husinchs offict's ran be 
obsciNt'd pcrfoinjing laJt nj.uions the* use of addini; machines. 

Accuracy and speed can be developed through awareness oi and con- 
scieniious practice in retaJIinj^ the l:) addition facts a\(ji(h*n^^ xerhaii/a- 
lion when combining digits, grouping digits to fnrni combinations of 10 
and using subDai tion advaniag^^jusly. I-niher?nore, the proving of addi- 
tion can be done in se\ eral in teres ling ways. 

Addition Facts 

Addition facts are sets of two single addends ecpi'ding a sum. ^\'hiIe 
mosi ))Upils have learned the adcHiion lads in eU'mentary school, some 
may need lo practice the more dillicuh c c)nd)inations to sliar])en this 
skill. This practice should be ch)nc by thinking the sum of tlie com- 
binations railier than by c^oun.ting. rorty-fne addition facts are presented 
in Figure 2. By ha\'ing pupils who need iliis type of practice recall 
the sum of the cond)inaiio!is in the c)rder in which ibcy are presented 
(4 -f 7 = II) and in re\-erse order (7+ '1 = II). they will ])e prac- 
ticing all ilie combinations, "lo \arv their practice, pupils may work 
through the table hori/onially, \-ci iicaIly, diagonally Jeft and diagonally 
riglit. 

Avoiding Verbalization 

Sonic pupils lune (he iialni of \erliali/ing tiie sum o\ two digits by 
thinking to ihemsehes, "lue phis niric^ ecpia!s iourteen." I'hey slioidd 
be inged to clisron I riuie (his practice. Pupils may gain insiglu into this 
shortcoming if the teachei' uses an an.alogy from reading, When pupils 
.sec ihc word desk, they usually don't \'erbaii/.c- d - c - s - h spcHs desk; 
therefore, when the combination 5 + 9 is obser\ed, they slioiild think 
11. 



Grouping 

Although the grc)\iping of digits to [oxm cond)inations of 10 is covered 
in most i)usiness mathematics textbooks, supplemenial j^rartire materials 
may be recpiired for some ])iipils. Duplicated supplemejifary work sheets 
or j)rinted workliooks. sue h as the MathonatK s Skill Builder,^ wliicii con- 
tain exercises of this tNpe. should ])e a\ailable and assigned to pupils wiio 
need this additional practice. 



^ ^^ih()^ i»Mi;>;s, M(i(h<)n/ili(s ^hil! Iluiidcr, i C .iiu i: Stnilli-Wcslcrii i'ul)l ishii)p 
C:()i\\p;\uy. l'.U><l) pp. *I-10. 
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Using Subfracfion 

When ncUliiii^ nuiiibc'i.s ilial end in 7, H or [). ihcie may be achnniajL^es 
in increasing tlie units digii lo 10, then subtraci hom the sum the 
diflerence between the {)riginal units digit and 10. When addir.g 21) to 
•15, tbink .^50 + -IT) = 75, then subtrad 1 (M) - 29) to arrive at tlie answer 
of 71. When combining numbers sucii as (if) and \)S. iliink (if) + 100 = 
163 less 2 (100-98 ) ecjuals 103. This technique lan be pviicticcd using 
problems similar to the following: 



The most common mctliod ol ])r()\ing addition is to add the columns 
in rexerse order. If ilie figures Iia\e been c()])ied fioiu anolhei' source, 
they should be (ompared wiili the original nund)ers. Pupils sliould be 
aware that iliis is also an iin])ortant task wlun tising an adding machine. 
Another metliod foi- ])io\ing addition, variously referred to as the "ac- 
countant's method" or tlie ser\ice metlioci," is to total each column 
separately witlioui carrying a figure into t]ie next (olunui as illustrated 
subsequenily. This is an excellent method to use for checking the ac- 
curacy of a long column of figures or for initial additicMi when one may 
be interrupted frequently during his calculating. 



75 
97 



78 
29 



197 
4G 



Proving 



215 

38 
122 
•176 

73 
359 
228 

47 
185 
633 
154 
288 
365 

56 
341 




80 sum of unit's column 
3 sum of ten's colimni 

Sinn of hundred's column 



3,610 



Anoilicr w;j\ of dcaliin^ with tliis proMcni is (o l)i"cak a column of 
nunibcis into siil)loials In (lrawiii;>; a line under {.:\cv\ (i\e numbers as 
ilhiNlr.iu-(l on the left or In (li\i(liin^ the lont^ (i)hnnns into se\eral 
shorter proI)h'ms and then eaUuKiie the i^rand total from ihe indixidual 
lotal^ nhu as illusirated on the right. 



JI3 215 

:{8 38 

J 22 122 

•17() m 

l?t 13 951 individual total 

159 [):r\ subtotal 359 

228 228 

•17 -17 

185 185 

On:^ 6:i3 1,452 individual total 



151 2/lOb subtotal 151 

288 288 

m 865 

5r> 56 

:H1 Ml 1,20-1 individual total 

3,610 total 3,610 total 



Sonut problems in business ha\*e built in cheeks such as is found in 
rif^ure 3. This i)uilt in (heck may fail if a ])oorly written number is 
incoi ret tely read when calculating l)oth vertically and horizontally. 



Depar Ltiienl 


Moiulay 


Tuesday 


U'ednesdny 


Tliursday 


Fr i day 


To L a 1 s 


A 












^ US 


a 


/ / y J / 








'J 7S. ?S 




c 




^yji> 












6 r^^^' 










^^ yM 92 



Figure 3. Sa\es summary 



Multiplication 

Multiplication is tlie second most hecpiently ])erformed calculation in 
j)crsonal and business situations. It is a short way of addint> a <^i\en iium- 
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ber numerous tinics; the inuhiplier iiulicaics liow ninny ti.ncs the muUi- 
plicaiui is to be added. 



Developing Understanding 

To uiidersiaiid ilie ali^oriilim c)l multiplic nlion. pupils should be aware 
of the phue-\'alue notation of tlie decimal .system. A eonsciousness of 
plac e \ ahie c an be cle\ elopecI b\ pei icnlic all} (pteslioning pupils as to 
tiie value of the dibits in a nundxM-. In rlie problem 2i)(] X I'M the teacher 
fould direct ilie follouint^ (piestions concerninjr the muliiplier: "Does 
the J stand foi" ten or one hiuuh cdl^" "Does the 3 stand for iJirec, 
(hirly or thrcr hioidrt'di'" Does the 7 stand for four, forty or four hun- 
dred?'^ The problem then .si ion Id be p]ac:ed on the chalki)Oarcl oi' a trans- 
j)aren(y where the teacher can illustrate how the j)artial produets are 
placed in relationship to the place xalues ol tiie digits in the multiplier. 
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X 13-1 


(100 4- 'M) -f 


■1) 






1021 


{2r)6 repeated 


1 limes, partial product placed 


in 


unit's 




c olunui) 










rc^peatecl 


■\ times, partial produc-t placed 


in 


ten's 




c oluiiHi) 










Ci:)i) added 1 


lime, j)artial product placed 


in 


hundred's 




column) 







Coloiecl chalk may I)e used when de\'eloping the concept of place-\aiue 
notation. In recording tiie answers to the respective multi]dications in 
the pre\ ious problem by 1, .SO aiul 100, the moving over of one place to 
the left, which is clone by placing the 8 under the 2, can be illustrated by 
placing a red zero (0) under the -1 indicating the teach.er has multiplied 
by and not ijy .S. In tlie following illustration the italicized /evoes 
would be wiittcn in led {ui sonu' other available coloi) on the chalk- 
board or on a transparency. 

256 
XI34 

1024 

7680 (one rc(\ yeio to iiulicaie ten's) 
25600 (two red /eras to indicate hundred's) 

S-1.S04 

Another method cuirently being used to develop undeistanding of the 
place \alue of numerals is illustrated subsecjuently. Here, not more than 
one jDcriod should be spent on breaking clown multiplication problems 

^ 80 
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into component pans according to plate value. This may help pupils 
understand the values of digits in relationship to their placement in a 
number. The sample problem 256 X 181 would be structured as illus- 
trated in Figure 4. 



200 +50+6 multiplicand (256) 
X 100 + 30 + A multiplier (134) 
24 1 

200 > 1024 partial product (256 x 4) 
800 J 

180 n 

1500 > 7680 partial product (256 x 30) 
6000j 

6oon 

5000 > 25600 partial product (256 x 100) 
20000 J 



34304 34304 product 



Figure 4. Understanding of place value 



The process of repealed addition can be illustrated tluough the use of 
an adding machine tape. Using the sample problem 216 X 35, the num- 
ber "246" could be repeated on the adcHng machine '^5 times, with the 
total of 8,610 resulting. Pupils might then be asked if they could devise 
a shorter method for use with the adding machine. The sample problem 
could be placed on the chalkboard or a transparency for oveiaead pro- 
jection. A comparison should then be made between the adding machine 
inetJiod and the manual method used by most persons doing pencil and 
paper calculations as shown in Figure 5. 

Adding Machine Method Manual Method 



246 






246 


246 






X 35 


246 


> 5(246) 


= 1230 unit's total 


1230 


246 




738 


246 






8610 


2460 








2460 


> 3(10 X 246) 


= 7380 ten's total 




2460 








8610 




8610 





Figure 5. Comparison 
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These illustrations sliould help pupils develop insight into naultipHca- 
tion as a sliort cut. to repearecl addition, with {)lace \'alue beini^ of utmost 
importance. One illuslraiion may I)e suffuieni for some elapses while 
others may recpiire addiiional presentations of this type before most 
pupils gain insight into the nudliplication process. 



Placing Dedmals 

Usually tlie placing oi decimals in uudiiplicalion problems does not 
piescnt dilhculty to pupils. Sc)me I)usiriess mathematics lexlljooks pr{)- 
vide illustiations which explain why the total nund)er of decimal pLues 
in both tlie nmlliplier and the muitiplic:and is marked oli" in the product. 
7'Jiese explanations are especially helpful to those pupils ^vho hnvc an 
inquiring nuncl. Pupils need to be encouraged to estimate their answers 
in terms of the whole lunnbers involved to determine if the decimal has 
been properly placed. 



Estimating 

To obiain a close estinuue in nndtiplication the teacher should advise 
pupils that, whene^er possii)le, increase one factor and decrease tiie other. 



578 Estimate: 
X 821 

578 
1 1 56 
1734 

185.5:58 actual pioduct 



600 nudtipHcand increased 
X 300 nndtiplier decreased 

180.000 estimated product 



in problems whei e it is not advisable to inc rease one factor and deci ease 
the other both faf"iors are either iiurcased or decreased, the estimated 
answers nuiy not be as close to the actual answers as may be desired. 

When estiniating the answers in muhi plication pioblems containing 
decimals, pupils should Ijc tauglit to drop the decimal fraction as shown 
in tlie folIo^ving example: 

•136.25 Estimate: ^00 

X 28.75 X 30 

218125 _ 12.000 estimated product 

305375 
319000 
87250 

12,5-12.1375 actual product 



Pupils should be shown that ^viiciicver tlie r7uilti[)licr' is less than one, 
the resultant product will be smaller than the multiplicand. In the fol- 
lowing the multiplier does not contain a wiiole number; ih(Tefore, the 
estimation may be made by taking a fractional part of the multiplicand. 



8756 
30646 

.^1.5216 actual product 
Proving 

There are s^n^eral methods whicli usually are taught for proving multi- 
plication. One method (reverse mediod) is to transpose the multiplicand 
and the muhiplier. This is probably the best method when the multipli- 
ciition factors contain the same or ahnost the same number of digits. 
Another mctliod (division method) , used especially when tlie multiplier 
is small, is to divide the product by the multijDliei, and the quotient 
should equal tlie multi])licand. A third method (casting oiu 9*s) also 
is ad\'ocated by some business matliematics textbooks. Figures 6, 7 and 8 
are illustrations of these methods. 



X .72 (estimate as 



4S.78 



Estimate: 40 X 3^ r= 30 estimated 
product 



328 
X 216 
1968 
528 
656 

70,848 



216 
X B28 
1728 
432 
648 



70,848 



Figure 6. Reverse method 



4,265 

X 17 

29855 

4265 

72,505 



4,265 
17) 72,505 



68 
45 

34 

110 
102 

~85 
85 
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Figure 7. Division method 



24/ cancel figures totaling 9; leaves a remainder of 4 

X 68 6+8= 14; 1+4=5 
1976 4x5= 20; 2+0=2 

1482 

16,7^6 1+6+7+6= 20; 2+0=2 



Figure 8- Casting out 9's method 



In the casting out of incihod the icin;uncler of 2 in ihc combined 
nmhiplicimd and niuhiplicr equals the remainder of 2 in the product. 
This indicates probable (orrccincss of ihc answer. 

Other Methods 

In proving muItipHcation, for an enrichment exercise or for motiva- 
tional purposes, teachers may U'ish to inirochice one or more interesting 
meth.ods of muhiplicaiion. The huiice method and the halving and 
doubling method are illustrated on the following pages, and a reference 
soiUTe is pro\'idecI for making and using Napier's rods. 

Lattice Method. ^I his method of multiplication has been lianded 
down through the ages. It is a simple method permitting a person to 
nudtiply only one set of digits at a time with no carrying reqm'red dur- 
ing the multiplying phase, .\ftcr multiplying all sets of digits, the addi- 
tion is ]3er formed diagonally. Tliere are three steps in working 
multiplication problems in the lattice method, and they are illustrated 
subsequently using the sample problem 358 X 42. 

Strfy L Diagram (he Problem. The number of blocks to be drawn 
de{)ends on tlic nunil^er of digits in the multiplicand and the multiplier. 
There should be a vertical cohnnn of blocks for each digit in the multi- 
plier, as illustrated in h^igure 9. 

Step 2. Multiply (he Indixndual Factors, Beginning in the upper 
right block, multiply the fiKlors 1X8 and enter the product H2 in diat 
block. The tcn\s digit, 8, is writteii above the diagonal and the unit's 
digit, 2, is placed below the diagonal. Work nig across the top row from 
right to left, multiply 4x5 and 4 X 3 and place the products in then- 
respective blocks. Tlien take the next figurr in tlie multiplier. 2, ?nd 
multiply 2 X 8, 2 X 5 and 2 X 3 and place their products in the respective 
blocks, as illusUated in Figure 10. 

Step 3, Perform Addition. The addition i^ performed by adding 
the numljers in the chagonal cohnnns, repiesenied by broken lines. If 
a ten's chgit is to be carried over, it is placed at the top of the fi*'st block 
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Figure 9- Diagram the problem 
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Figure 10. Multiply the individual factors 
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in the ncxL diagonal column lo lIic IcFl and circled so it stands scp:?ratc 
and apart from the other digits. See P"*igure II. 

Halving and Doubling Method. The halving and doubling method 
of multiplication involves halving the multiplicand and doubling the 
multiplier. This method may be explained in the following steps: 

1. Identify the factors to be multiplied. 

2. Hahe die one factor progressi\ely imtil arri\'ing at the answer of 1. 
Drop any residting fiactions during tiie process. 

Double the otiicr factor as many times as you Iiahcd the first factor. 

4. Locate all even numbers resulting from halving the first factcDr and 
cross out the c\en numbers and the corresponding doubled 
nund)ers. 

5. The sum of the remaining doulded numbers is the product of the 
factors. 

Using lie hah iug and doubling method of multiplic ation, the solulion 
to the sa iiple proi:)lem 15 X 25 would appeal- as shcnvn in Figure 12. 

Napier's Rods. The previously described lattice method is similar 
to a seu of numeialing lods, someliiues referred to as "NajMcr's bones," 
invented by John Napier, a Scottish matliematician, in 1617. A set of 
Napier's rods can be simulated on cardijoard and used to add interest 
and variety in sohing or chc^cking solutions to nudtiplicalicm problems. 

A project of tJiis type might 'erve as a moliv ational device for ihcjse 
less intc^rested in learning to impro\'e their multiplication skills as it 
provides a manipidating tool c cjustructecl by the learner. Its suggested 
use in this instance woidd he for checking solutions to assigned prol^lems 
previously worked witli pencil and paper', (^ornersely, this jDrojec f could 
be used as an enrichment exercise for tliose pupils who have demon- 
strated a high level of ability in multiplication and aie exempted fron 
the geneial assignment gi\'en other pupils. The enrichment exercise 
might also incllule a short oral or written report on John Napier and a 
class demonstration on how the rods are used. 

A booklet by Cilenn and Johnson^ pro\icles complete, easy-to-imder- 
stand instructions and illustrations for making :uul using a set of Napier's 
rods. This reference source also contains infoiination and illustrations 
on the abacus, slide ride, nomogia])h and binary system. In addition, a 
brief hisiory of counting cle\'ices and calcidating machines is included. 

MN'illiuin H. Glenn and Donovan A. Johnson. Cotfiputin^ Devices, (St. Louis: 
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DUCT 

(358 X 42 = 15,036) 
Figure 11. Perform addition 



Halving Doubling 

45 25 
-32 _ -se- 
ll 100 
5 200 

—3 499- 

1 800 

Product 



Figure 12. Halving and doubling method 



Subtraction 



PupiJs piohably lia\c JcmhiccI sulMratticju hy fit her ihc aclcliti\c or liic 
ta'kcsivvay mciliod. ('(jiisick'rinL; the problem S - \\, pupils u.siiig the addi- 
tive process would think H pius what nunihci- ecjiials 8; whereas, pupils 
using tlie iake-a\\a\ method woukl think 8 take away S leawjs fj. A de- 
termination has not been mac{e that one niethcni is better ihaa the other, 
nor is it ad\'0(:aied tliai pupils be expected to cliange ilie method they 
Iiave been nsiii^L; since their element aiy years. Tiic method eacii pupil 
learned in piioi- years sliouid be de\'eh)[)ed throuji,h exercises provided 
by tJie leacliei". To iuvl}}ci c!e\'elop piipds' insiiirhi into the subtraction 
])rocess, teachers may wish to consider pi*esentin^i^ the boirowini^ coneepi 
and the eojnplejjient concept. 

Borrowing Concept 

The regrouping of numbers can I)e usecl lo help jMipils dc\eU)p insight 
into tlie borrowing concept as ilhistrated in the following problem. 

53 50 +3 40 +13 (53) minuend 

- 28 - 20 + -8 - 20 + -8 (-28) subtrahend 

20 + 5 (25) difference 

Since 8 units cannot be taken away from 3 units (or using the additive 
aj)])roach, H units cannot be added to a nuii^her to arrive at 3 luiits, with 
the exception of a uegati\'e number) , it is necessary to borrow one 10 
from the 50 to add to the units digit, n^aking it possible to subtract 8 
from 13. 



Complement Concept 

Souie pu])ils may hud the complement concC]>t— using the complement 
of 10— helpful in developing skill in subtraction, lliis method is used 
when the minuend is smaller tlian tlie subtrahend. The following prob- 
lems aie gi\*en to illustrate tliis [procedure. 

13 15 17 

- 7 - 8 - 9 

In the first problem on the left a pupil should think 13 minus 10 equals 
3; then tlie diffeience between 10 i;nd 7 is 3 more; adding this 3 to the 
first 3 provides an answer of (). These problems are solved in the fol- 
lowing manner: 
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13-7 liiink: 13 - 10 3 
10 - 1 - 

6 

I") - 8 iliiiik: Ifj - 10 = 5 

10 - 8 rr 2 

7 

17 - \) think: 17 - 10 = 7 
10 - 9=1 

8 

Proving 

Experience Ikls iiulicaicd that ilie simplest ;iiul most acciiiaie iiieiliocl 
of proving; suhlraciion is lo add ilic diilerciui' and the bubtiahend lo 
arrive at the minuend, I his ran i)e done quickly and wiihoui die neces- 
sity of rcuriiiiiL^ the problem or of liavini^ ic) work with other fij^ures. 

Some mathematics textbooks use two terms to refer to answers recei\ecl 
in subtraction proi)lems. The term di llcycncc is applied wiien the answer 
refers to how uiany more items aic needed tcj complete a group or set 
or when coniparin^^ two number.s, and the term rt'iuanidcr is used when 
the answer refers lo wh;it is lei I afler a niunber has been taken away 
from a group or set. In business mathematics tlie term to i)e aj^plied in a 
subtraction problem oficn depends on the numerical data to which it 
applies. IYmius such as balance, proceeds and net amount apply to their 
respective problems. 

Division 

As connnonly taut^ht, cIi\ision iinohcs ijoth nniUi plication and sub- 
traction; however, it is solved through a series of repeated subtractions. 

Developing Understanding 

Using the sample problem 3.8H) 25, the following statement ex- 
plains the division algoiithm for the pmpose of cle\c]oping insight into 
this process: The number of times that the divisor of 25 can be subtracted 
fro?n the dividend of 3,SfO is called the quotient, and any number iess 
than 25 that remains is called the remainder. This statement can be 
illustrated on the chalkboard or oiii a ti'ansparency as follows: 
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153 quotient - (100 + 30 4- 3) 

divisor 25) 3,810 dividend 

-2,500 - 100 X 25 or (25 sublraclcd 100 limes) 

1,340 

-1,250 = 50 X 25 or (25 sublraclcd 50 limes) 
90 

-75 = 3 X 25 or (25 sublracled 3 iinics) 

reniaintler 15 = 153 quoiieiil (liie number ol limes 25 lias 

been sublracled from llie 
dividend of 3,840) 

TJie importanc e of [)Jace \ alue in I lie dec imal number s\ sleni can be 
stressed again ])y queslionint^ jjujiiis on ilie value of the numbers in ihe 
quotient 153. T he necessity of keeping figures in correct columns can 
be iliusiraied as follows: 

153 (100 + 50 + 3) 

25) 3,840 
25 



125 

90 
75 

15 



Placing Decimals 

Dciermining and plrnini; decinKfJ ])oinis in division problems consti- 
tuies a stumbling block for some learners. When reviewing the division 
of numbers containing decimals, pupils should be taught to place the 
decimal first. If the dek ,:nal point is determined and placed on the quo- 
tient line before iJie pupil begins dividing, he is Jess likely to misplace 
the decimal in the quotient. Again, iJie importance of keeping figures 
aligned needs to be stressed. The division problem in Figure 13 illus- 
trates the steps to be taken when decimals are present. 

Problem Procedure 

2.5)345.60 2.5 J345. 6,00 

Figure 13. Placing decimals 
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Shortcut Method 



Pr;uii(;illy all business ni;iili('m:iii(s tcxihooks iiKludc the slioricul 
iiKiliod for (lividiiin j)y icns. Imiulixtls and thousands. Puj)ils should \}C. 
allowed to "(hs(()\c'i" this incihod. ilu'ix'ln dcAclopini; insij^ln into win' 
this nu'thod woi ks. This (an he ac ( o!v,p]islu'cl by !^i\inj; ])uj)ils fn c 
|)roI)lLMns each ha\in^ a di\isor ol 10 to be worked i)y lon<; or short (h\i- 
sion. After all the pioblejns have been sohcd, jntpils are asked to 
examine eadi answer to see if a partic ular ])attern is discci liable in liie 
(jiiotients c)Inaine(i. As pupils (h'tect the paliern. eadi learner should be 
i»iven an opportunity, textbooks closed, oi delerminin<;- a shortcut 

nielhod ol' s()I\ ini> these problems in the fiUmc and of writini^ a sen- 
tence describin,!^ the procedure. The next step is to assign fi\c' problems 
using 100 as a divisor and to follo\v the same proccdm-c. 

Estimating 

One of the \vays to estimate an ans\\*er to a di\'ision problem is to 
round ofl" the ch'\i.sc)/- and (he ch\idend. PiJf)ils should he achised tiiat 
the eslimaie will be more accurate if both the divisor and the dividend 
;ne increased or decreased. H one is increased ;ind the other decreased, 
the estimate will not be as close to tlie correct ans\ver as would be de- 
sired. Anoi))e)' meiliod of esiimaii/i^ (]i\ision is ilie irse of a table of 
re( iproeals \\hereby the di\ iclend is multiplied by the decimal ecpiivalent 
of the di\"isor. 

Proving 

While division is referred to as the process of lepeatcd subtrac tion, the 
provin<;' of ans\\ers to division prol^lems in\ol\"es the reverse process— 
rep>cated addition (midtiplication) . If a remainder doesn't occin- in the 
solution to a division proI)lem. the process simply invohes multiplying 
the divisor times the cjuotient. If a remainder is present, the follo\v'ini^ 
foi inula— which slioidd be elicited from the class by allo^\•ing pupils to 
do some (lisco\ering — is used. 

divisor x quotient + remainder = di-oidend 

Not more than one method of pro\ ing division shoidd be presented 
to a c.lass. Some ]ni]Mls may have learned the meihod whereby die divi- 
dend is div'ided by the qimtiem to arrive at the orioinal divisor provid- 
ing no remainder is in\'ol\ed. Another method is the casting out of 9*s. 



Developing Accuracy and Speed 

Develojiing aecm-acy and speed in mathematics are interdependent. 
Win'le accuracy should recei\e the greater empiiasis, s])eed also needs to 
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be sircsscd. As ])n])ils (lc\t'lop ;i((nr;i(y in ;irri\in^^ at concci answers, 
eonfideiue dcveh)])s and s])ccd increases. As s])ced is developed, jmpils 
usually (onijjuie more ;K(uraielv ijecause of haviui^ learned to use 
combinations. 

Types of Drill Presentations 

While re])eiin\e ])ra(iice drills are inijjoriani in de\'elo])inir c.onijnua- 
tional skills, iliey need lo be skillfnlly jjrescnied to keep jnijiil's iuLcresi 
fron) dinn*nishm)L^. Exercises should be short, j^ixen frequently, aimed at 
a sjDec if'u: goal ami ])resented in a \ a] iet\ of \\ a)s. 

Exercises can be presented by the teacliei'. by lecordings, by flash cards, 
by iransjDarenc )■ ami tachistcyscojje ]3rojetlions or b)' dujjlicated and 
jjriiitcd Worksheets. The same exercises might alternately be used for 
both accuracy ami speed develojDment. The methods to be used in work- 
ini^ the exercises and the goals to be ])ui-sued should be exjDlainecl ade- 
(juatcly so all j)uj)ils are aware of them. For instance, one ])iactice session 
may be (le\oLed to de\elo])in<j sjjeed in addition by using cond^inalions 
totaling 10. while at another time drill may be focused on de\'elo])ing 
accuracy in .subtraction when 9*s aj^pear in the minuends of drill exercises. 

Oral Presentations 

Oral drills c an ])i ovide j)! ac tic e for ]JU])iis ui developing listening skills, 
in j)erforming meiual c ale ulaiioirs ami in writing numbers neatly and 
legibly. .Mthough tcachcis may directly dictate oral drills, some of the 
drills .slioidd be ]>rerec orded on taj^es. These ta])es may lie retained and 
used for se\eral gioii])s if tlje teacher has mote than one class of Inisiness 
malliematics. Also, the teacbei" may wish to rej. eat the same drills 
]jeriodically to ciieck on skill de\elo])iuent. In addition, disc recordings 
(outaining drills in tiif^ lunchunental jjrocesses may be ])ur chased. All 
types of uu*n tal and written ])ioblems may be jDresented orally to a class. 

KeritafMHis. Teachers need to encourage all jDupils to jDarticijDate 
acti\ely in exercises in \o King mental calculations. This is e.sjjecially 
critical when indi\iduals are called u]3on to recite. To attain as close 
to 100 ])er ( cnt ]3artic i])ation as jDossible, the following procedures are 
suggested: 

1. Dictate a problem or designate a printed problem. If the problems 
are clej,ignaLed from a ])rintecl scnirce on the pu])ils' desks, select 
the ])iol)lenis in random order; otherwise, as soon as a particular 
])roblem has been assigned to an individuab many of the other 
])U]")ils r.iiglit work ahead on the next jDroblem rather than give their 
aiiention to the exercise at liancl. 



2. Allow sufficient time for every clfiss member to calculate the 
(lus-ivcr rneriinlly. 

Call'uptm pupils to rcaic ' 'e aris'tvcrs. Wlien piii)ils :n'C callctl upon 
in a discernible paucrn, many may uoi work llic exercises seriously 
until their turn is apparent. After several pupils have recited, 
occasionalh' call upon in(li\'i(hials who lun'e pre\'iousIv reeiied. 
Pupils will soon realize that thev are suhject U) be called upon at 
any time. 

Written Applirations. Written pro))lems may he presented ondly Lo 
j)n)vide ])racticc in writing numbers from oral dictation as well as to 
provide practice in tlie huulamental processes. Oral dictation o! numer- 
ical data may occur on the job by \vi\y oi telephone, iuierconi or personal 
conversation. An exercise to ac(|uaint pupils with the importance ol 
writing numbers accurately and legihlv is to dictate problems to the class. 
When the dictation has been conipleted, the classmates use their 
neighbors* written data to perform the necessary calculations. The 
teacher may wish to explain that much of the \vritten numerical data in 
lousiness ofhces nn\st he read and interj)reted by other employes. 'I'o add 
realism to an exercise such as this, duplicated business forms nn'ght be 
used. 

Inereasinu ami Reduciiifj; Drills. Inc reasing and reducing drills can 
be used to add variety in ]>racticing fundamental operations orally. 
Pupils Stan from a gi\'en uund)er and increase or reduce that number 
by an intlicaied amouiu. lM)r example, the teacher might say, "starting 
with the nupih'?r 1:^. add or "hegiiuiing with the nund^er increase 
it by 7's" or "starting nith the nuuiber J 7, coujU off by 8's," For 
practice in subtracting, the teacher might say, "beginning with the 
number 256, subtract from it by 12*s" or "starling with lh;„ rannber 
reduce it by 9*s*' or "begining with the number 271 suhtracc 7's" 



Visual Presentations 

When projected materials are used, the clrills should be previewed by 
having the class work through the projected problems in unison, after 
which individual.s might be called upon to recite and to be timed in 
their calculaticms. Also, duplicated sheets containing the same problems 
could ])e distributed with each pupil recording the time it lakes him 
to complete the problems—working, of course, for improved accuracy 
and spcec(. 

Flash Cards. Flash cards can l)c used for group participation or for 
^ individual recitation. These cards may include addition, subtraction, 

nndti{)Jication or division exerci.ses and pertain to drills with fractions, 
decimals or percentages. Pn})ils (an make their own sets of flash cards 
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from Llie teaclier's innsLcr set in be used in independent study. Index 
cards cut in hall lo 3 by 21/0 inches are suggcsiccl lor inclividual use. In 
adch'tion to indivichial problems on flash cards, a scries oi numbers can 
be Hashed with instructions lor pupils to add -)'s to them or to subtract 
7's from them, etc. l^his same set of cards could be usecl ior adding ancl 
subtracting other numbers, including two-digit numbers as pupils' skill 
develops. 

Transparenries. The chief advantage of exercises on the overhead 
projector is that tlie attention of each \nipi\ is focused on a single 
problem by using an ordinary sheet of paper to mask out the other 
exercises on the transparency. Transparencies are easy to prepare, easy 
[() store and available at a moments notice for projection on screen 
or wall. 

Tachisloscupe Projections. Commercial filmstrips are available for 
projection by sj^ecial tachistoscope projectors. Problems are projected 
on a screen at specific timed intervals which are preset. As pupils 
develop facility, the timed intervals are shortened. Some studies have 
indicated tlu.i tachistoscopic projections are a superior method for 
developing skill; other stucbes indicate the other methods previously 
mentioned can be as effective. 

Duplicated and Printed Materials 

Several ex(elleni workbooks which can be usecl for builcling com- 
petency in liie fundamentals ol maihematics are available from business 
education textbook publisliers. In addition, teachers may clesire to develop 
and du])licate some of their own ideas. To obtain optimum use from a 
fundamentals workbook, teachers may instruct pupils to refrain from 
writing the answers to certain exercises in tlieir workbooks. These 
exercises may then be used repeatedly throughout the coinse to develop 
and maintain accuracy and speed in computational skills. If a large paper 
cutter is available in the school, the business mathematics teacher may 
ask to borrow it to cut one or more reams of inexpensive white paper 
into one-, two- ancl three-inch strips to be used in conjimction with the 
workbooks. The one-inch strips can be used for writing the answers to 
addition, subtraction ancl simple nudtiplication and division problems 
by placing the strip directly below a horizontal row or directly along 
side a vertical row of exercises. The two- and three-inch strips may be 
used for making pencil calculations of more involved multiplication and 
division problems. 

Some of the duplicated exercises might include answers. Pupils may 
lise strips of cardboard to cover the printed answers. After the mental 
calculation is made for a partic:ular problem, the strip may be removed 
to reveal the answer. This gives pupils immediate responses as to the 
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correctness of their mental calcalaiions and is similar to the methodology 
used ill icacliing- machines. Tiiis tvpc of rcinforcemeni is motivating 
and gives tiie added inipems lo some pupils to conipleic ihe skill-building 
exercises. 

Pupil Progress 

Pupils need lo be siiniulaied in some manner to strive for greater 
accuracy ami speccl in tlie fundanienial skills. One ^vay is lo provide 
instances whereby conipeience in compniaiion will lielp then? throughout 
Jilc in ariiviiics sinh ;js munnglno; personal finances and working in the 
business world. However, these arc distant, long-range goals and do not 
stinndate all young people. Pupils need present, siion-range objectives, 
which may be ])r(n'ided by individually establishing goals Tor stu-passing 
previous pcrlornianres wiili basic compulations. 

One way this might ))e done is to have ]3upils maintain records or 
cliarts of their accuracy and speed performances for periodic drills on 
the same and/or similar drills. These charts Avili provide pupils with a 
record of their progress. Successful h;>otbalJ coaclies use tin's metliocl— by 
liming players during various maneuvers—to get them to perform at 
I heir best. Unless a record is made of each individual's achievement, 
there is no basis upon wliicii iniprovenient can be checked. If a pupil 
can be shown by his indi\'idual record tliat lie neecLs to work l)arder 
to improve or that his liard work is lesuhing in increased skill, he is 
more likely to respond in ;i positive Avay. 



Checking Correctness of Figures 

Pupils should be encouraged to develop the habil of checking copied 
figures against tlieii' source. They need lo ))e aware that transpositions, 
omissions and illegible handwi-iting are common sources of errors. 
I'*\ercises, similar to the (3nes found in state and federal civil service 
examinations may help pupils develop skill in recognizing transpositions 
and proA'ide them with a familiari/ation o( tlie types of numerical data 
they will need to understand during civil service examinations. 

The learning of this aspect of business mathematics cannot be left to 
chance; the procedure oi checking figures needs to be emphasized, taught, 
practiced and tested. Instruction needs to be planned, practice materials 
de\'eloped and test items constructed to insure that competence in this 
objecLive is ailaiued. 

.\ type of exercise for checking figures is to have pupils copy problems 
from both written and oral sources. Papers are tlien exclianged with 
classmates for checking purposes vsin^ the identical sources— oral and 
written. The main objective is to get pupil*; in the habit of checking 
nuinei'ical data which they are using for computational purposes against 
the original source to be sure the figures are correct. 
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While some shoricuis are useful, others tend to confuse pu]>ils and 
cannot be justified for inchision in this subject. Experience iiidicates 
that pupils with su])erior nbiliiy c:ni grasp and use sliortcuLs to acivantage 
while pu])ils of marginal ability frequently encounter difficulty with 
them. Pupils should master a few siioricuts rather than be familiar with 
many. 

Conclusion 

To develop competence in performing the fundamental processes, 
pupils need to: (i) recognize the value of computational skills; (2) be 
aware of the necessity for jjracticc; (3) understand numbers and their 
relationships; (4) coni[)re!iend the purpose for wJiich the exercises were 
developed; (5) be knowledgeable of the methods of practice to be cm- 
ployed; (6) perform practice drills thoughtfully and with a desire to 
improve; (7) be reinforced with correct responses and (8) be informed of 
tiieir progress. 
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CHAPTER 



FRACTIONS, DECIMALS AND PERCEN IS 

Tlie use of fractions is unnxwidable in business transactions, 
from computing the rate of interest on a bank deposit to the 
purchasing of stocks that arc quoted in fractional parts of a 
dollar . . . there are fexu, if any, business transactions in xvhich 
the decimal—or decimal fraction ^ as it is frequently called— 
does not appear . . . tin I ess you U7iderstand percent, you may be 
fooled by the overenthusiastic advertisement . . . 

—I?. Robert liosenbe^'g and Harry Lewis 

Insight into the meaning of fractions, decimals and percents as pans 
of a given number, and in some cases as ratios, needs to be developed. 
Also the relationships among fractions, decimals and percents are 
important considerations. Graphics may be used to illustrate the com- 
monality of these maihemat'cal concepts. Teaching procedures for 
developing the ability to understand and work with fractions, decimals 
and percents arc presented in this chapter. The teclniiques for developing 
computational skill presented in the latter part of Chapter 3 are also 
applicable to the subjr?ct matter in" this chapter. 

Fractions 

Pupils need to develop a clear concept of fractions and what they 
represent. When developing this concept, the numerators and denom- 
inators sbould be given attention separately. This can be accomplished 
by considering fractions as ratios consisting of two separate parts related 
to each other. Confronted with limited time, teachers sometimes resort 
to providing pupils with tailor-made rules for working with fractions 
K.ther than developing insight into their meaning. Rules per se are 
often necessary; however, they have a tendency to provide pupils with 
a crutch for calculating by rote memorization. Without understanding 
and insight, pupils usually have difficulty in intelligently applying 
fractions to problem solving situations. 

In the business office, fractions usually are converted to decimals so 
problems can be worked on adding and calculating m^ichines. Pupils 
should learn the decimal equivalents for those fractions frequently 
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encouiuered in lIic business workl sutli as 1^2, 1/4, 1/8, 1/5, 1/10 and 
and l/:i. Wlicii ])U])il.s have mas Lc red these lew fractions, tlicv can be 
shown how in figure .V^ when 1/8 is known X .12:1 = .,^73). Puj)ils 
also need practice in u.-.ing decimal equivaleni charts in problem solving. 

Developing the Fraction Concept 

A fracLion intiicatcs a ratio or the r()ni];arison of a mnnerator to a 
denominator. Using the fraction 5/8 as an e\amj)le, visualization of the 
fraction can be de\'elopeil in the manner illustrated in Figure 14. 




I*u])ils need (o understand thoroughly the italir'/ed terms in tlie 
following statements. 

1. A fraction re j) resents a j)art of a whole. 

2. Idle tin fu era tor is the nnmbcrcr, which inilicates the number of 
parts. It may be fouiul by counting the number of shaded jiarts 
selected from the whole. 

3. The denomiiuitor is the uu)uer, which inilicates tlic name or total 
number of equal parts which make up the whole. It is found by 
counting the total number of equal parts of which the whole 
consists, 

1. The slash or hori/.onial bar of a fraction indicates division. For 
examj)le, n/8 indicates the division of 5 by 8. If the division 
were carried out, the decimal equivalent of .625 would result. 

The teacher sliould then ask the class to make a verbal statement 
explaining liv fraction 5/8. .An answer similar to the following could 
be elicited from the class: The 5 indicates the nuinbcr of parts which 
have been selected from a wJiole consisting of S equal sections. 

Using the analysis a];]Droach to learning as described in the next 
chapter, the teacher should direct the class into understanding the 
following concerning fractions: 
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1. U the value n\ iht wliole is known, the vnhit of one part or a 
group ol parts can be calculated. 

2. Jf the \'alue of a group ol pans h known, the vahie ol I part can 
be c. lculaied. 

II' the value ol one pai't is known, the \'a!ue ol a group of parts or 
of the whole can be calculated. 

li pupils can undersiand and visualize the ])iec"eding operation ])rinci- 
pJes. the working ol piohleuis iuvohing Iraciions should not be too 
difficult. The use of grapliics similar tf) the illustrations in Figure 15 
will help inipils grasp an undeisiancling of how Iraciions aie determined. 
In each instance in this illustration pupils sliould lia\'e developed the 
ability to obseivc that two parts have been selected from a whole 
consisting ol three ec|ual parts. In acidition. pupils should i)C aw^ue 
that comparison of numbers can be indicated as a divisi<^n ])roblem, 
2 ~- 8; as a ratio, 2: -J or as a fraction, 2/3. 




For iliose pupils who find woi"king with I'ractioirs difficult, a basic 
exercise consisting of graphic illustrations of fractions riiay help them 
develop imderst.'uiding of the fraction concept. Sentences asking pupils 
to write the fraction indicated also can be used for developing insiglU. 
Some examples are: 

1. Mark had 8 hits out of 4 dmes at bat. 

2. The football team won 7 out of 10 games this season. 

3. Robert puts half of his allow:\nce in a savings account. 

4. It rained 12 days during the mrith of .April. 

5. Only 4 of the 12 apples that Barbara pinrhascd were ripe enough 
to eat. 

(). Douglas fired the rifle '52 times and hit a bull's eye 12 times. 
7. Brenda attends school 5 days a week. 

er|c « 



8. Joyce is wiUing to pay rhrcc-fiftiis of the cost of the party. 

9. A fourth of the chiss was absent. 

10. Of a tr-ial of 25 pupils in the business iTiathemaiics cJass. 13 were 
boys, 

11. In a litter of 8 pups, 3 had white spots. 

12. One out of every 6 peaches had blemishes. 

Arriving at Common Denominators 

In the sample addition problem of 1/4 -f l/)5 -f l/(), an analogy 
can be made with the example that one can't add 4 apples, 3 peaches and 
{^^ pears and anive at 13 apples. The same thing is inir in adding 
numbers and fractions in mathematics. Numbers must be added to 
like numbers. Graphic presentations, as illustrated in Figure 16, seem 
to be ilie Ijesi way to help pupils understand the concept of common 
denominators. 
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Reducing Fractions to Lowest Terms 

The process of reducing fractions to their lowest terms may have been 
learned as a mechanical process; however, through the use of gia{jhics, 
a teacher can explain and illustrate tlie logic of this procedure. The 
illustration in Figure 17 (an be used to demonstrate that 4/12, 2/6 and 
1/3 represent the same (juantity. Pupils might be asked why fractions 
are reduced to their lowest teinis with the tcachei' seeking answers such 
as the following: "A person can calculate easier with smaller figures." 
".A [jeison can better visual i/.e the portion which the fraction represents 
wlien it is expressed in its lowest terms." ".A person can comprehend 1/3 
of an amount or (pianiiiy easier than he can understand 4/12." 

Reducing fv 'TUons to their lowest terms is sometimes a laborious task 
as the greatest cominon factor (divisor of the ntzmerator and the de- 
nominatoi) is not readily a])parent, causing several reductions to be 
made. There is a process which can be made available for pupils use 
to calculate the grf^aiest common factor, and it is presented as follows: 

ProhUnn: Reduce the fraction 24/256 to its lowest terms. 

Procedure: 

Dividend Divisor Quotient Remainder 

256 - 24 10 16 

24 - 16 = 1 8 

16 8 = 2 0 

24/256 8/8 = 3/32 

50 



Problem: 1/A + 1/3 + 1/6 = 9/12 or 3/4 




_3 
12 



_4 
12 



_2 
12 




Figure 16. Arriving of ccmmon denominator 



) 0000, 00000000 of 12 = 4 

i 12 

12 

lOo oo; 00 00 00 oo ~ of 12 = 4 

2 
6 



0000 0000 ~ of 12 = 4 

T 3 
1 
3 

Figure 17. Understanding fractions 
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TIic following is an cxplatiaiion of ihc procedure: First, divide the larger 
nuin])(M- h\ the smaller. Second, tlie (irsi tlivisor then heeonics ihc 
dividend ami ilu- remainder serves as tlie new di\'is()r. Third, repeat the 
(iividini; and naiisferring procesv, until the remainder is /ern. Fourtli, 
the last (li\'is()i is the i^ieaicsi (onnnon factoi" oi ilie e;i\'en number. 

Aliquot Paris 

Alicjuol parls rre(|nenllv are used in the business \vnrld as convenient 
^hoii (lUs in cakidaiing (ertain mulii])liraiion prcjblems. The terni 
aliquot refers to any number that is contained in another number an 
exact nunib(M nf times. ^I'lie first nnmi)er is known as an aliquot part 
ol (he second ntnnber, and the secotul number is referred to as the hase. 

Wliilc the term alicjuot part could r^date to almost any cjiiantity, its 
most ])ractical use is with a base of 100 cents (erjiialing $1) and \vith 
a !)ase of KH) ptaceni (ecjualing 1). Some textbooks also include units 
on alicjuoi parls of 10 and 100. In addition, the OO^day, 0 percent Tuethod 
of compming interest invoK'es the use of aliquot parts. 

Once pupils uiaster the use of aliquot parts, they can save lime in 
solving problems. l^Iie following metliod is suggested to motivate pupils 
in the study and use of aliquot ])arts. 

1. The teacher walks to the chalkboard and writes the fol lowing prob- 
lem: What is the cost of 5 '10 yards of material at 10 2/!V per 
yard? 

2. Me then saws to the class, "The answer to this problem is $90, 
and 1 was able to calculate that answer in less than ten seconds; 
however, I used a trick, Woidd any of you like to know the trick?" 

l^. Idle teacher states, "Cieit:iin unit ])rices arc exact fractional parts 
ol 100 cents (SI). 'Ihal is, eacli of rlie prices are contin'ned in 
100 cents withom :i remainder; and they are known as aliquot 
p:irts of one dollar. Foi' example, 1(> 2/'^* is contained in 100^ 
ex.'ictly 0 limes. 'Fherefoie, 16 2/S^ is 1/6 of $1. In the sample 
problem on ilie chalkboard, yon will arrive at the same answer 
whether you multiply 540 X 16 2/3^ or wh.ether you nudtiply 
540 X Sl/6." 

At this point, the te:uher may want to nuiltiply 540 x 16 2/!'^^^ on the 
chalkboard to show the work involved in the long method. Next, the 
teacher should check the pupils' understanding of the process by pro- 
jecting on a screen, or \vriting on the chalkboard, ])roblems containing 
tlie same unit price of 16 2/3^^. Individual pupils are called U])on to 
mentally c:dcnlate the proi)lcms and to recite the answers. The follow- 
ing problems are suggested: 



30 di 16 2/.S<^ Wm QT 16 2/3r 

48 @ 16 2/.S^ 210 C^/ 16 2/3c 

The ncxi sicj) would lo project or write :ul(liiionaI problems con- 
taining a dillercni unii price, siub a.s 12 1/2^. "The following; are siig- 
gcsied: 

32 @ 12 1/2^ !M) (a: 12 i /2(^ 

48 @ 12 1/2^ 328 (a 12 1/2^ 

A pupil inigbi ask how lie can find ilie ah(jiioi ]jan of a number if 
a cliari is noi available. One nieib.od is to di\-ide 100 cenls by 12 1/2 
cents to deiermiue if the unit price is an ali(juot ]}art of the base as 
shown in Tigure 18. 



4 

1 " 2 1 2 1 ^-35- 

1 

Figure 18. Finding aliquot part 



Pupils sliould be encouraged lo learn the aliquot ]xuts of the mosi 
connnon units, and they sliouid l)e taught to refer to a chart if they 
will be working e\tensi\'e]y wit.ii alicjuot ])arts. Cliarts {)f this type 
are widely used in ibe business world, and pupils sljould be introduced 
and encouraged it) use iheni in class. 

From this point, pupils may be given a chart listing the common 
alicjiioi parts of SI and problems involving their use; or they may be 
assigned a textbook unit on alicjuot parts if the teacher feels they 
thoroughly understand this jMocess. 

When working with alicjuot pans of l);vses other than 1 (100^^ — 
1. 00 and 100^ — $1.00), the teacher can jjresent the principles snb- 
secjuemly listed in italic type. The following is given to ihustrate the 
three principles: 

I'rohlnn: The student st')re pmrhased 2.5 pennants at a unit ?;rice 
of 18^. Calddaie the total cost of these? jUMnianis. 

P) (X rdnrc: 

I. Select (nul test a base. A base of 100 is selected because 25 will 
cli\ide e\enly into it. The base of 100 is then tested to be sure 
it will reduce into a common fraction. 

_25 _ 2 
100 " 4 



2. Multiply the multiplicand by the base. 

48^ X 100 = $48.00 

3. Multiply the product from step 2 by the aliquot part. 

X $48 = $12 Cost of the pennants 

Decimals 

Pupils may not be impressed by the seriousness ul an error in placing 
decimal points. Most teachers have heard pupils remark, "The answer's 
all right except for the decimal point!" Exclamations such as tliis one 
imply an unawareness on the pupils' part of how serious the error is. 
They need to develop a sensitiveness that misplacing the decimal point 
gives an incorrect answer. 

The placement of decimal points in addition or subtraction usually 
causes little difficulty if care is exercised in aligning numbers and deci- 
mal points when copying problems; however, errors occur frequently in 
placing the decimal point in multiplication and in division problems. 
Errors can often be traced to carelessness, to haste and to the lack of 
estimating the reasonableness of answers. 

Developing Understanding 

To develop comj^etcnte in working with decimals, pupils need to gain 
insight into their values as fractional parts of wiioles. Tlie following 
sequence is suggested: 

L Provide illustrations showing decimal fraction values. 

2. Demonstrate place value and its importance. 

3. IVovide exercises for reading (^ecimaI fractions correctly. 

4. Develop skill in writing decimal fractions from illustrations, verbal 
sentences and oral dictation. 

5. Provide exercises for calculatitig with decimals in the four funda- 
mental processes. 

6. Teach the process of estimating decimal placement. 

7. Instruct pupils how to round decimals to the nearest one-lentii, 
one-hundredth and one-thousandth. 

8. Assign exercises in changing fraction and percentages to decimals 
and vice versa. 

9. Assign verbal problems involving decimal fractions. 
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The following procedure illusiraLes why there are as many digits ii* 
the fractional part of the product of two decimal fractions as there are 
in the simi c)f the digits in the multiplier and the multiplicand. 

Problem: 1^8.35 X 12.25 = 8-17.2875 

Procedure: 

2835 1225 3472875 2875 .,,^00-- 

X = = H47 or .M/.28/n 

100 100 10000 1 0000 

A similar procedure, perhaps more diflicuk for some pupils to per- 
ceive, can be used to illustrate why the number of decimal places in the 
divisor affects and requires moving the decimal point in the dividend. 
The cancellation process between the lOO's in the divisor and the 
I0,000's in the dividend illustrates this point. 

Problem: 347.2875 ~ 28.35 = 1 2.1:5 

Procedure: 

3472875 2835 3472875 100 3472875 1 3472875 

= X = X = = 1 2.2d 

lOOOO 100 10000 2835 100 2835 238500 

The procedure of placing the decimal first in division problems may 
be found in Chapter 3. 



Estimating Decimal Placement 

When working with decimals, a cjuick method of checking the place- 
ment of the decimal point :n a product or a quotient is needed. The 
sample problem 28.35 x 12.25, which yields the digits 3472875, requires 
the correct placement of a decimal point. Placement may be found by 
using the rule of combining the number of decimal places in the mul- 
tiplicand and the nniltiplier. Estimating the answer also helps in check- 
ing the placement of the decimal point. Since 28.35 is^ a little less than 
30 and 12.25 is slightly more than 10, the estimated product (whole 
number portion of answer) should be in the neighborhood of 300 
(30 X 10). By checking the whole numbers of the product against 
this estimate, the accuracy of the placement of the decimal is apparent. 

Placement of decimal points in division problems may be determined 
and checked by a similar process. For example, when dividing 347.2875 
by 28.35, the sequence of digits appearing in the quotient are 1225. 
Since the divisor is close to 30 and the dividend is over 300, it is ap- 
parent that 300 -f- 30 = 10. The quotient, therefore, should be in 
the neighborhood of 10 plus, which reasonably corresponds to the answer 
of 12.25. Another method of checking the accuracy of the placement of 
decimal points in quotients is to multiply the whole number of the 
quotient, in this case 12, times the divisor rounded off to the nearest 
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tens, in this case 30. The estimated whole number of 360 (12 x 30) 
corresjDoncls reasonably in place vahie with the dividend of 347.2875. 



Percents 

Percentage is used to interpret, compare ami cumnuinicate many 
kinds of (]uai)titativc information, and it has widespread utihty and 
direct appHcatiou in the business world. The Latin words per centum 
are literally translated "by tlie hundred," and duis indicate that a per 
cent is a ratio of a number to 100. 

As percentage is closely allied to the subject of fractions and decimals, 
its application should ii7volve no clifTiculties that are not involved in the 
study or application of decimals; however, experience indicates this is 
not usually the case. Percentage presents a troublesome aspect of busi- 
ness mathematics. 

Developing Understanding 

If a clear understanding of the percentage symbol and its relation- 
ship to the numbers it accompanies can be developed, jnipils' difTicalty 
with calculations involving percentage may be decreased. The follow- 
ing aspects concerning percentage may be presented to and discussed 
with the class: 

J. .A niuuhcr identified as a ]3er cent represents a part of the whole. 

2. In percentage, a whole is represented by 100 equal parts; there- 
fore, twenty live [)cr cent or 25% indicates 25 parts of a whole 
containing 100 e(pial parts. 

3. The per cent symbol, %, represents the decimal fraction .01; 
therefore, 25% is equal to the decimal fraction .25 (25 X .01) . 

4. If the value of one part, 1%, can be ascertained, the value of the 
w^hole or any fractional part of the whole can be calculated. 

The concejns of base, rate and percentages and their relationships can 
be clarified by using graphic materials. Many textbooks employ this 
technique to a limited extent, but they need to be supplemented by 
materials from a resource file. These materials may include prepared 
transparencies, duplicated study guides and illustrations portraying per- 
centages from newspapers, magazines and financial reports. 

Pupils often have difficulty in recognizing the differences between 
25% and .25% and between 125% and 1.25%. They need to be taught 
to examine and analyze the differences between these rates. If pupils 
can recall that the percentage symbol represnts .01 as previously stated 
in Item 3, they can easily calculate the decimal fractions and arrive at 
an accurate figure. For example: 
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2b% = (25 X .01) z= .25 125% = (125 X .01) = 1.25 

.2.v;;. ^ (.2r) x .oi) = .0025 1.25^;;, = (1.25 x .oi) = .012:) 

Some pupils iindoublcdly will recall iioin [)rcvious learning that it's 
not necessary to multiply a per cent by .01 to Iind the decimal Iraciion; 
ihey realize the necessity to nio\e the decimal point two places to the 
left when changing percenis to decimals. Other pupils may have 
learned to change a per cent to its Iractional ecpiivalent and then con- 
vert the fraction to a decimal. When understood, these methods are 
acceptable and should be permitted by the teacher providing pupils can 
arrive at correct decimal conversions with consistency. 

In ihe previous listing. Item 1 is helphd when ])U])ils know what 
value a certain per cent represents and need to find the value of 100 
per cent or a decimal fraction different from the one know^n. For 
example: David Drum sold his 7r)% interest in a drive-in restaurant for 
512,000. WJiat is the total value of the restaurant? Through analysis, 
a pupil can dererniine what 1 of the 75 parts is worth. After the value of 
1 pan is known, the value ol the whole (100%) is easy to determine. 
With this type of analysis, it is not necessary to use decimal points. Some 
textbooks refer to this as the i per cent metJiod: that is, reducing miy 
known per cent factor to I part from xohich it is easy to ascertain the xohole 
or any part of the whole. Using the example cited in this paragraph, the 
follow^ing calculations illustrate the 1 per cent method: 

I 160 value of 1 part (1%) 
X 100 parts equaling a whole (100%) 

10,000 value of the whole 



A problem of this type can be proved by using a graphic representa- 
tion as indicated in Figure 19 on the following page. 

One Formu/a Approach 

Business mathematics textl)ooks generally advocate that p\ipils learn 
the three basic fornuilas ol percentage = base X rate, base per- 
centage ~ rate and rate = percentage base, Butler and Wren^ sug- 
gest using one basic formula, percentage = base x rate, to eliminate 
the difhculty that usually results from the use of three formulas—one 

' Chalks H. BwUcv, F. IauwckhI \Vvc!i and |. HtuisUni U;\nks, The Teaching of 
Src07i(iary Mntiirtnatics, (New York: McC;vau'-Hill Hocik Company. Inc., 1970) , pp. 
212-218. 
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$16,000 




75% 



25% 



Figure 19- Graphic portrayal 



for finding the rate, another for finding the base and still another for 
calculating the percentage. 

When problems include the base and rate, the basic formula applies 
without much thought on the part of the pupil; however, when the 
{percentage is given along with either the rate or the base, pupils are 
asked to make a decision on the basis of their knowledge of computa- 
tional relationshpis. Tliat is, when one factor is nuiitiplied by another 
factor it results in a product. In turn, if that product is divided by 
cither the muitiplicanrl or the nHihi[)her, die quotient will represent 
the other. 



. . . there are always three numbers involved [in percentage 
problems] . . . one of them []>ercentage] is the product of the 
other two, base X rate. If the product number percentage is 
not known, then the operation called for is multiplication; if 
it is known, then the operation called for is division.^ 

The following example 'ises the basic formnla (a multiplication proc- 
ess) when the percentage is not known; 

Percentage rz Base x Rate 

P = 125 X .12 (Percentage unknown) 

15.00 = 125 X .12 



ibid., p. 215. 
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To prove a multi])lication prol)lem (or in this case when one of the 
miiUipliration i'aciors is unknown) the ciivision ])rocess can be used. 



Percentage = Base x Rate 
15.00 = 125 X R 

15.00 ~ 1?5 = .12 (Rate) 



(Rate unknown— an unlcnown 
factor in a multiplication 
problem calls for division.) 



Percentage = Base X Rate 

15.00 = B X .12 (Base unkno^vn—an unknown 

factor in a multiplication 



15.00 ~ .12 = 125 (Base) 



]:)robleni calls for ciivision.) 



New Mafbemafics Approach 

In certain new approaches in the teaching of niai hematics, problems 
involving per cent are solved by eliminating decimal points and using 
the r.ame procedure for all jMoblems. Problems including j^er cent are 
set up in the form of an equation and an unknown factor can be com- 
puted by applying the following principles: 

1. Equal fractions j^rinciple: // two fractions are equal, the product 
of their opposiles is equal. 

For exam])lc, consider the ])ercentage jDroblem 25% X $300 = $75 
in fractional terms. If two fractions arc equal, the products of their 
ojDposites are equal. 

25% ^ J75 
100% $300 
25 X 300 = 75 X 100 

7,500 = 7,500 

In the preceding example, the ratio of 25% (rate— fractional part) as 
com})ared to 100% (whole) is equal to S75 (percentage— fi actional part) 
as compared to S300 (base— whole) . By expressing iliesc ratios as frac- 
tions, the equal fractions principle can be a])plied. 

2. Product of two factors principle: // a number is represented by 
the product of two of its factors, then either factor divided into 
the product will give the other factors as a quotient. 
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Using the percentage problem 25% X $300 — §75 and assuming that 
one of the factors is unknown in each of the examples, the following 
calculations illustrate these two principles: 



Rate Unknown: 


Principle 


2: 


R X 300 




75 X 


100 


U 7ft 

iv /o 






K X 0 UU 




7 Finn 




ion ^?nn 
















Principle 


2: 


R 


— 


7,500 


^ 300 








R 




25 




Base Unknown: 


Principle 


1: 


25 X B 




75 X 


100 


25 _ 75 






25 X B 




7,500 




300 B 
















Principle 


2: 


B 




7,500 


- 25 








B 




300 




Perce n tage Unknoxvn: 


Principle 


1: 


25 X 300 




P X 


100 


25 _ P 






7,500 




P X 


100 


100 " 300 
















Principle 


2: 


7,500 ^ 100 


= P 












75 


= P 





One problem wJiich may arise when working with the new mathematics 
approach is when a rate such as 2.5% is given. When a rate containing 
a fractional j)arL of one jDer cent is given, the pupils can be /aught 
to multiply the given per cent rate by ,01 represenring the per cent 
symbol to establish the correct ratio and then convert the decimal to a 
fraction. Using the rate of 2.5% as an example, the following steps are 
suggested: 

Step A: 2.5 X .01 = .025 
^tep B: ^ _25_ 

1,000 

The percentage problem 2.5% x $240 = $6 is used in the following 
presentation: 

Rate Unknown: Principle 1: R x 240 = 6 X 100 

R 6 R X 240 = 600 



100 240 



Primiple 2: R = 600 ^ 240 

R = 2.5 
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When the rate is unknowny the ratio is always stated as R/IOO as 
shown in the above example. 

Base Unknown: Principle I: 25 x B = 6 x 1,000 

25 6 25 X B = 6,000 

1,000 ~ B 

Principle 2: B = 6,000 25 

B = 240 

Percentage Unknown: Principle 1: 25 x 240 = P X 1,000 
25 _ J?_ 6,000 = P X 1,000 

1,000 ~ 240 

Principle 2: 6,000 1,000 = P 

6 = P 

Another concern in the new matliematics approach occurs when either 
the percentage figure or the base figure or both include dollars and cents. 
Although not absolutely necessary, both the percentage and the base 
figures may be converted to cents as illustrated in tbe problem 25% X $85 
= $21.25. 

Equal Fractions Restated As: 

25% $21.25 25% 2125 cents 



m% $85 100% 8500 cents 

In the restated traction the percentage o[ $21.25 is restated as 2,125 cents 
and the base of .?85 i?^ restated as 8,500 cents. 

Ill analyzing the relationship of the new mathematics approach to 
applications in personal and business situations, this method's chief 
advantage would be for those problems in which the rate or the base 
arc unknown. In many cases those problems are the type in which 
high school pupils experience the most difficulty. The following 
examples are illustrative of the types of problems in which either the 
rate oi the base arc unknown. 

I. A salesman receives a commission of 7% on all sales. What amount 
of goods must he sell in one month to earn .§875 in commisioas? 

Equal Fra ctions: Sdution: 

_J__ S75_ 7 X B = 875 X 100 

1^0 ^ B 7 X B = 87,500 

B = 87,000 7 

B = $12,500 



2. In Valley View 20% of the residcius attend school. If 1,2.^8 children 
and teen-agers are enrolled in school, what is the total population 
of Valley View? 



Equal Fractions: 
20 1238 



100 



B 



S{)lution. 

20 X B = 1,238 X 100 
20 X B = 123,800 

B = 123,800 ~ 20 

B = 6 190 



3. Steve had 85 hits out ol 242 tiir 's at b;it. What is his per cent of 
successful hits? 



Equal Fractions: 
R _ _85 
100 242 



ScAution: 

R X 242 = 85 X 100 
R X 242 = 8,500 

R = 8,500 - 242 

R = 35.1% 



A publisher's representative solicited subscriptions for a monthly 
magazine ^vhich sold for SI. 30 a year. If he receives 48 cents iroin 
the publisher for cacli annual subscript' 3n he sells, what rate of 
coninission does he receive? 



Equal Fractions: 
R _ .48 
100 ~ T50 



100 



48 cents 
150 cents 



Solution: 
R X 150 
R X 150 
R 

R 



48 X 100 
4,800 

4,800 150 
32% 



Conclusion 

The learning cycle lor fractious, decimals and percents should follow 
the patt^^rn of understanding, practice and application. While this 
chapter suggests metliods for developing an understanding of fractions, 
decimals and percents. the latter portion ol (Chapter 3 presents techniques 
for providing practice for pupils to achieve competence in working with 
these mathematical tools. 



ERLC 



6i.' 



CHAPTER 

DEVELOPING PROBLEM SOLVING 
TECHNIQUES 

The iranslntion of gwrn real-life situations into mathematical 
symbolism is considered the 7nost useful tool in problem solvijig, 
—Kenneth Henderson and Robert E, Pingry 

Tcacliing pupils lo develop problem solving tecJiniques is a challeng- 
ing task. Solving verbal problems requires intellect, as well as interest 
and desire, and involves understanding and insight to a much greater 
degree than computation. 

A pupil's attitude toward inatj^t^matics is an important consideration. 
Does lie look at a maLhematical problem as a challenge or does he look 
at it with disdain? Developing a positive attitude toward mathematics 
ant! toward problem solvini; is jDrobably tliC most important factor in 
developing this skill. 

In business nnuheniatics, exercises are often referred to as problems; 
however, in this chapter, the term problem refers to verbal statements 
wliich must be translated into mathematical statements before the 
necessary calculations can be made. 

Three suggested ])roblcm solving techniques include the analysis 
approach, the graphic approach and the discovery approach. While 
these methods may be used singly, ihey are more apt to be used in 
combination, depending on tlie problem to be solved and the ingenuity 
of the teacher. 

Analysis Approach 

The first stejD in jDroblem solving involves the reading and compre- 
hending of the verbal material. For some pupils, this may require 
reading the statement several times. To comprehend the statement 
1 Jioro ugh J y, pupils need to be famih'ar with the vocabulary used, includ- 
ing business and mathematical terminology. 

When a jDupil understands the statement and knows w^Jiat is being 
asked, he must recall mathematical principles, lormulas or equations 
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which relate to tlic |)ro]>Ic'm. He must then restate the verbal j)robIem 
in mathematical terms, vvliich is the crucial test in [)robIem solving. 
Once the problem is stated mathematically, the pupil performs the 
necessary calculations lii the proper order, in some problems there are 
advantages in visualizing the ])roblenj gra])liically as explained and 
illustrated in this chapter under the heading, Graphic Approach. 

Finally, the communication of the answer is important. Pupils should 
be taught to state their answers correctly in terms c)f what is asked. For 
example, if a problem specifically requests a peiceni, the answer should 
not be given as a decimal; or if the problem asks for a dollar amount, 
the dollar symbol (S) should not be onu'tled from the answer. 

To illustrate the analysis approach the following secjuence using a 
sample j)rohlcni is presented: 

1. Read and reread the sample problem luuil it is understood. 

To avoid paying a penalty on his property taxes, Raymond Dixon 
wants to borrow^ $44i) from Modern Trust Company by signing a 
note for 9 months at the rate of 7%. At maturity, what will be 
the total amomn he must [)ay? 

2. Recall the fornuda for finding interest. 

Interest = Principal x Rate X Time 

3. Restate the prol)lem in mathematical terms. 

Interest = S1 10 X .07 X 9/12 
Amount at Maturity = 5440 + Interest 

4. l^erforni ihe neressar)' calculations in the secjuence suggested by the 
mathematical statement of the problem. 

§440 princi[)al 
X .07 rate 

$30.80 interest (1 year) 

^ntevest for 9 months would be 3/4 times this amount or |23.10. 

$440.00 principal 
23.10 interest 

$463.10 maturity value 

5. State the answer in correct terms. 
Answer: $463,10 maturity value 

The labeling of figures as illustrated in item 4 will help pupils see the 
relationship between the mathematical statement of the problem and the 
calculations performed. 

To develop skill in problem solving, teachers may want to spend time 
on teaching pupils to read verbal problems carefully. This can be 
accomplished in part by questioning pupils on terminology, on the 
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relevance of the nuiiiericai data presented and on the intent of the 
problem. 1^1 le next step would be to have pupils restate the problem 
in their own words. .After ihis objective has been met. teachers may 
assign a series of problems whereby j)upils are requested to restate 
the problem in m;uheniaticaJ terms. Building skiH on tiie individual 
steps in the analysis approach wiil help [)upils develop confidence as 
well as competence in using this mciJiod of solving problems. 



Graphic Approach 

Jn the graphic approach j)Upils are taught to use some form ()f visual 
drawing to help them understand and solve mathematical problems. 
Graphfic representations serve to help learners identify elements of 
problems and perceive relationships between numbers involved. The 
illustrations in the fourth chapter are indicative of the type of presenta- 
tions which help pu[)ils develop insight into mathematical concepts. 
Graphics also can be used in teaching problem solving. The following 
example is illustrative of this approach: 

Sample problem: On October 1, the student store had merchandise in 
stock costing $300. During the month, 5500 worth of merchandise was 
purchased; and on October 30, §200 worth of merchandise was still in 
stock. Find the cost of the goods which were sold. 

Qiiestion: What factors are known? 

Answer: Beginning inventory of S300 

Purchases during the month of $500 
Ending inventory of ^200 

Indicate these factors graphically: See Figure 20. 



Beginning Inventory 
$300 



Purchases 
$500 



Total merchandise 
available for sale: $800 



$200 
Ending 
Inventory 



$(?) 

Cost of Goods Sold 



Figure 20, Graphic approach 
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Question: Using this illustration, find the cost of the goods sold and 
develop a mathematical equation for use on similar problems. 
Pupils can ascertain by this illustration that the cost of goods sold is 
$600; and they should write the following equation: 

Beginning p„,,;,„,„ ^ ^"^'"'g + (^'O-^' of 

Iiu^erHoiy Invcntoij Goods Sold 

Discovery Approach 

In the iliscovery approach pupils are guidetl by pertinent questioning 
from the teacher and by recalling basic mathematical concepts that have 
been taught preceiling the problem solving session. If pupils "discover" 
a problem solving process on their own, they are likely to remember it; 
and once forgotten, they will ihave more confidence in their ability to 
rediscx>ver the solution. The discovery aj^j^roach can best be presented 
by using a sample problem. 

Sample problem: Richard Reinhardt purchased a S5% interest in a 
service station for $2,800. What is the total value of the service station? 

Teacher: What is the formula for finding percentage? 

Pupil: Percentage = Base x p^ate 

Teacher: How do the figures in the problem fit this formula? 
Pupil: $2,800 = Base x M 

Teacher: What type of calculation is performed in this formula? 
Pupil: Multiplication 

Teacher: What are the factors in a multiplication problem? 
Pupil: Product = Multiplicand x Multiplier 

Teacher: How do the figures in the above problem fit these factors? 
Pupil: $2,800 = Multiplicand x 35 

Teacher: What are th(? two methods of proving a multiplication 
problem? 

Pupil: By reversing the multiplier and the multiplicand or by 
dividing the pro.^luct by the multiplier. 

Teacher: Can one of these multiplication proof methods be useful in 
solving this problem? 

\ 

Sufficient lime should be allowed for pupils to observe the relationship 
between the percentage lorinlila and the multiplication process and the 
relationship between the division method of proving a multiplication 
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problem and the process of finding the base in a percentage problem. 
Pupils' thought processes ought to reflect the following: 

Multiplication Problem: S2,800 = Multiplicand x .35 

Proving and Multiplication Problem: Product ~ Multiplier = 
Multiplicand 

Discovery: Percentage Rate = Base 
Application: ' yi^SOi) .35 $8,000 

Pupils can then be given additional written problems to solve using 
the "discovered" procedures. They also can be given the opportunity 
of applying this process to a similar problem stated in different terms. 
A problem such as the following might appear on an employment test 
and can he solved in the same manner: $43.75 is 2b% of what amount? 

If the equal fractions {)rinciple, as explained in the previous chapter, 
is used to solve exercises of this type, pupils might be given problems to 
which this principle can be applied. 

The discovery approach also can be used for homework assignments 
whereby the teacher provides the pupils with the facts and asks them 
to study :he relationships. Although a time consuming process, this 
approach can be a valuable teaching technique when used with discretion. 

Other Considerations 

Other considerations in the teaching of problem solving include the 
use of reference materials, bulletin hoards and models and patterns. The 
inclusion of charts and graplis, probability, statistics and binary system 
in a school's business mathematics course of study should be given some 
consideration. In addition, pupils sJioLjld be aware of negative numbers 
and credit balances as discussed in Appendix C, Understanding \^cgative 
Nun^bers. 

Reference Materials 

Teachers can provide pupils with experiences in the use of reference 
materials in sohing mathematical problems in business. Probk^is (:au 
be written which will rec^uire pupih to search in reference materials for 
data before they can solve them successfully. The following problems 
are illustrative of this type- N 

1. You are interested in buying a cuckoo clock from a Helvetian 
firm. The advertisement lists a price of 65 francs. Using a 
dictionary to find the English name of the country and the 
New York Times to find the foreign exchange rate (the \ 
teacher can post this page on the bulletin board or the pupil 
may be required to use the current edition in the school 
library) , find out how much money in United Stales dollars 
you would have to send to purchase the clock. 
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2. Your !)f)ss is iJiking- a in'p ro Gcnnany to visit a subsidiary of 
the { ()iii])any lor which you work. He is lohl that the plant 
is located 45 kilonielers from the airj)ori. Vou are asked to 
find the equivaleni distance in miles from the airport to the 
jDlant. Using a dictionary to find the ratio between kilometers 
and miles, calcuhiie the distance in miles. 

Bulletin Boards 

Bulletin Ixxirds can he used iU us! rate a j-)robIem solving method, 
tf) j)resent illustrations of inaiheniaiics usage in |)crsonal and business 
situations and to portray types ol forms used in the business office requir- 
ing niunerical data and/or ronij^uiaiions. Whc'nev(:r jjossible, pupils 
should participate in the preparation of the displays. 

Models and Pafferns 

\Vov those pupils who need to develop insight into some of the basic 
concej)Ls of mailiemaiics, models and patterns rej^reseni ing fraciions, 
percents antl decimals can be made Ironi construclion pajDcr. The frac- 
tions, j)ercents and decimals r)ught to be related to mathematical data 
within the high schooh 

Charts and Graphs 

CJiarts are used exlensivcK by office em|.)iv)yees in many types of 
business traiisac lions. W'iiile t he use of charts can s[)eecl up the work 
How, the misuse of ihcni can be coolly to a business in levins of goodwill 
aJ}d profa. In :u!diiioii in ihe ( h:n-is in a pupil's textbook the teacher 
may waru lo consider obtaining, ])rojeciing or chn:))>cating additional 
tyj>es ol ( hal ts for classrt^oni use. Various types of charts can be oi)ia. led 
from business sources as well as Irom goyernmcntai agencies. Tiic cJ.S. 
lni.eriial Revenue Service |)royides incf)nu- tax teaching kits which include 
witldiolding tax and ^o( ia] sec uiily tax t^haiis. "J^hese charts are li''.'lpfu] 
wlien working with j)ayroll j)roblems. Stau^ sales tax charts also can 
be obtained. 

Oia[)lis can be used to add o/fire atmosphere and increased interest 
to a business uiathenia tics classrooin. This luiil could be started by 
l aving j)Uj)ils search lor exanij)les of graj)hs to be j)ostecl on the bulletin 
board. Alter tliese e\ani})les are exaniiiu'd and discussed, the teacher 
may refer lo ilie i)asics ol reaciing and constructing grajjhs located in the 
textbook. The teaciier then might :uk pnjDils to suggest numerical data 
in the high school which might be presented graj^hically. Puj)ils could 
then be given their choice of data which tJiey will be asked to jDresent 
in one or several npes of gi'aphs. The best and most original graphs 
would be disj)layed in tlie classroom. Pei haj)s a j)hotograj:)h of the graj^hs 
and tiicir makers may be the source of an article for the school's 
newspaper. 
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Probability 

Willi lIk.' iiurcascHi use ol j)i()l);ibili ly jjuj^ils >houhl bu iiiiroduccd 
lo lliis . Two \n)nk\fj[s -Clh(n}( ('s . trc (;i shoM iiilroduc Lion lo 

j>iv)l)abiliiy) and Sr(\, I'yolxfhilitx and Stddsdcs (a iikjic dcLailcd .study 
oT j)V()bal)iliiy) — arc a\ailal)lc lice in (la^srooni (jiiant itics. ^Kbc .sonr(Cs 
ol ibcsc j)nl)liLati()ns may be louiul in Aj)j)ciuli\ !». In adcbiion lo usini; 
one ov l)oili oi ibcsc j)ul)li( aiir)iis, a icaclicr ina\ consider ha\ int^ j)nj)ils 
conthici cxj)c'i iiiicnls wiili a coin or a (be lo c()inj);nc j)M'cbctcd rcsnlls 
witli exjicrinicinal rcsidis. l^xjxrinicnts ol iliis ivpc stiinulaic j)nj)ils 
and prepare Lbcni lor a more >erious sintl\' ol ilic loj)i( . 

Statistics 

Eacb pnpil should nndcr.sLand ihc simple measures ol" cenirnl tendency^ 
—mean, medium and mode. One cannoi reatl the newsj^aj^cr lodny wiib- 
ouL finding ihcsc measiues being used \o cxj)ress rc.sult.s ol studies and 
()j)i]iion jioll.s. Numerical data can be collectetl Irom soiuces witliiu the 
scliool loj" I he pnrpf>sc ol making j ^taiisiical anah .sis. I hcse .sources 
include school records .such as tardiness and aiLcndance data ami 
registraLion lit^uiCN. Student activilies .such as waichint^ telexisiou, 
reading Ijooks, j)ai lici j)at ing in sj)orLs and workiug alter sehool ai e 
oiher sources ol data which might be considered. 

Orje p)-ojeci lor ihc (lass lo use in learning lo cahulaie mean, metlian 
and mode i.s iJie rc^ojcbng n\ the school's basketball oi* looiball scores. 
An e\amj)le using (iaiuj) Mill Migh School's l.)askeLball scores for thie 
1970"/ 1 season is j)resemed in I-*igu] e i^lj)n ihc followinii j^age. 

.•Mtcr ihe mean, median and mode have been calciilaieci hjr bcjih (he 
Camp Mill auay and ihe ojjjxjneni's array, the teacher can lead the 
class in a discussion about the meaning and signilicance of these ilu'ee 
measures of cei\Lral tcndeiuy. lM)r ihe C'.amj) F-Iill team, there are wide 
diircrences among ilie mean, nu'dian and mode. This could indicate 
ihat the ollense was intonsi.sieni— ihe scores ranged from a high of 100 
lo a low f)l Ih)u-c\cr. (he delensive f.da^' f)f (he CJamj) Mill team, 

was more consisieni ihan ihe oltensive j>lay, because ihe ojij.'ionents' 
mean, median and motle ai"e \cry close. 

It would be tlilliculi lo guess how main jjoinis (vaiifjTMiil might score 
j)rior to a gamc\ llowe\'cr, one could estimate the oj)j)onent*s score to 
be about ■\C\ jjoints. \\\ fact, 10 teams .scorecl in the lO'.s am' .5 teams 
Scored between jb aud T)!") or wiLhiii 10 j)oinis ol the a\'erage of -16. 

Using a similar situation, a teacher can j)rovide a learning experience 
from wliicii a discussion of iusuraiue or some other toj)ic ccMiId coiuinue. 

Binary System 

As indicated in the Department of Education's Bulletin 276, Ddta 
Processing, the binary system is playing an increasingly imoortant role 
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Problem : Solut 1 on : 

Camp Hill Oppo iienl Camp Itill Array Opponent Arrav 
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mode 



A 7 '-niode 
(83) med ian A7 . (A6) median 



2.23A 1.298 

( .amp. Mil J Array i)p ponenL Array 

2,2 3A 28 = 79.78 mean 1,298 -f 28 = A6.35 mean 



Figure 21. Statistical analysis of basketball scores 



in the bnsijics.s coniniunity. The biniiry system* based on tv.'O digits 
represented by the syinlDols 1 and 0, is similar in principle to tlie operation 
ol a light bulb. For exani])le, a light bulb functions in a binary mode-- 
eitiier ori, producing light; or off, not producing light. The presence 
or absence ol" ilata is inilicaicd by means of the 1 and 0 symbols. 
Because of its use in data ])rocessing, teachers shoidd consider offering 
an inivoihuaory miii on the binary system. 

Conclusion 

When presenting problem, solving techniques che teacher needs to > 
present ]J rob J ems and numerical d;:ta ivhich challenge and stimulate 
pupils. The following sequence is suggestec^i for teaching problem 
solving techniques. Pupils should be taught to: (1) read and comprehend 




j)r()f)Ieins: (2) recall rorimilas, C(|iiaii()ns and inaihcmailcal princijjlcs; 
(.H) rcsiaic \'Cihal j)r()hlc'ins in iiiaiheiuaiiral lerins; (-1) use graj)hics lo 
cJaiily j)i-()))]c'ni.s whenever aj)jjri)j)i"iaie; (3) j)erf()i-]n liic neccssaiy 
calculations in ilic jmojkm- order and (fj) siaic an:;wers in correct icrnis. 

T)}e ability to iranslaie verbal siiiiations into a()j)r(ij7riate niathe- 

matical statements will enable jnij)ils to coj)e with many jjersonal and 

l)iisiness })roblcms thrj)ughout titeir lives in ar. orderly and logical 
manner. 
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CHAPTER 



EVALUATION 

fust OS i)2 any oilier area of education, the evaluation of stu- 
dent f)ro(rress is an integral part of the teaching process in 
business education classes . . , examinations can be constructed 
and used in xrays to yield xmluable informntioii about abilities, 
learning difficulties, and achievements of individual students, 
\ —Mathilde Hardaway 

Evaluating pupils' fundameniaJ skills and problem solving abilities 
should be considered an integral part of the instructional program. 
Although tests arc used for arriving at grades for pupils, an analysis 
of their results for the planning of fviture instruction is of greater value. 

Evaluation by Observation 

Through in formal evaluation, the teacher continuously should measure 
the eflectivcness of his instruction. Many observations made in a class- 
room by the teacher have a bearing on a pupil's achievement. By 
obseiA'ing pupils' reactions to instruction and by analyzing their re- 
sponses to cjuestions, the teacher cau determine whether pupils compre- 
hend the material being presented. In addition, the teacher needs to 
observe pupils as they work exercises and problems similar to the 
instructor's example on the chalkboard or at their desks. 

The alert teacher elicits student responses as he is teaching 
any new topic and is thus in a position to gauge the degree to 
which the new material i.s being absorbed. In addition, he pro- 
vides plenty of practice and reinforcement in the development 
of the work a5 he observes signs of poor assimilation by the 
students. With the alert teacher, therefore, evaluation goes 
hand in hand with actual presentation . . . evaluation is not 
confined to formal testing.^ ^ 

The teacher should counsel individual pupils concerning his obser- 
vations of them so they are aware of their deficiencies and specific atti- 
tudes, work habits, computational skills or mathematical concepts needed 

^I. David Satlow, "Problcins of Teaching Husiiiess Arithmetic," Business Education 
World, 48:10, June 1968, p. 15. 
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for improvemejn. The rQcorcUng of observations can be time consuming; 
therefore, it is essential that the teacher use a convenient check list 
siinilcij" to the one ilhistrated in Figure 22. Tht list of traits and work 
habits to be observed is suggestive and not intended to be exhaustive. 
Teachers are urged to add to, or delete from, this hst to meet their 
individual s'tuations. 



BUSINESS MATHEMATICS PUPIL RATING SCALE 



Name 



Period 



Exccllcnl 



Satis- 
factory 



Unsatis- 
factory 



Asking questions when in doubt 

Checking work for accuracy 

Completing assignments promptly 

Concentrating on explanations 

Cooperating with others 

Displaying enthusiasm aii»' inteves?. 

Estimating answers 

Exhibiting ingenuity and initiative 

Following directions 

Locating information 

Making optimum use of class time 

Organizing work 

Participating in class discussions 

Recording data accu*'ately 

Working independently 



Figure 22. Rating scale 



Evaluation by Testing 

A comprehensive, well-structured testing program should reveal 
strengths and weaknesses ol individual pupils and in the methods and 
materials of instruction. A thorough analysis of test results should reveal 
are is lor remedial teaching within the present class as well as offer 
suggestions lor improving teaching techniques for future classes. 

I'eachers ought to discuss with pupils the ]Hirposes of quizzes and 
[cbis, the j)roce(hires for taking tests and the methods used in scoring 
them. After gaining a better understanding and insight into the testing 
program, jnipils should be more receptive to testing situations. In ad- 
dition, the teacher may find reduced tension among pupils when they 
comprehend the basic reasons for testing. 
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Formal testing in business niaihcmatics includes the pretest, practice 
test, (jiiiz, unit test, term test and final examination. Each type of test 
has its specific use and is discussed subsequently. 

Pretest 

A pretest can introciuce pupils to fovihcoming course work, tesi pupils 
skills uul knowledge prior lo instruction :.nd practice and serve as a 
nu)t!vaii(jnal device. Pretest results can be used ai a ) ter date to com- 
pare with the results of a unit lest, a term test or finai examination. 
For instance, one of the instructional goals may be to have pupils in- 
crease their accuracy and speed in addition by using combinations to 
form ten (8 + 2, 7 + 3, 6 -f 4, etc.) . Here, a pretest is given to estab- 
lish accuracy and speed performances for each individual. After the 
combination idea is presented and pupils have participated in a series 
of practice sessions, the same or a similar test (identical number of 
items of similar difficuliy) is given. Scores on the two tests are compared 
and ini|)ro\'enienl in accuracy and in speed is stated in teims of percents. 

To further stinndate the class, teachers may group pupils in teams 
with each team vying to achieve the greatest average increase in skill 
from the pretest lo the unit test, term test or final examination. The 
teacher may choose four or five captains and then let the captains choose 
their teammates. This type of activity ?s especially applicable to the 
fundamental skills. 

Practice Test 

This lest is designed For pupils lo check their own progress On dupli- 
cated practice tests, answers to exercises and problems can be included 
so that pupils may immediately clieck their rr^ponses. The answers to 
the questions might be listed along the right side of the test. If so, 
pupils can be directed to fold unde?' ihe answer i^:)rtion of iheir tests so 
answers will not be visible while working the problems. Tests of this 
type may be given for homework or during a class period. 

Oral practice tests can be used when computational skills and concep^s 
are being evaluated and when pupils* r( spouses can be obtained easily 
and stated simply. The teacher can ask cjuesiions oi individuals in the 
class or divide tlie class into teams. 

Quiz 

Quizzes should be short and their (juestions should be based on a 
specific skill or concept recently presented by the teacher and prac- 
ticed by the pupils. Carefully selected quiz (juestions presented fre- 
quently can provide pupils with a sense of achievement in their daily 



work as well us give the tcnrhcv an indicaiion oi pupils' roinprclu'nsi<^n 
and progress in the niaicrial hciiii; cY)Vci"t.'(l. Depending on its (f)na.'nL 
a (j^iiiz I 'in be duplic ated, given f)rally, wi iticn on the ( ha]klM)ard or 
projected Iroin a transparency. 

li fre(juenL as^v-^ssinenis are lo be made ol a .ii^roup's progress, teacliers 
may v;ish lo have their pupils participate in (oii-fciing (pn*/ paper->. ]\\ 
exchaiiging papers (fv bv ha\'ing the teacher collect and redisiril)iiie 
llieni, a last and cfTuicnt method is available to ])inpuint areas in wliich 
})Upils are experiencing didieulty. To establish a sense of responsibility 
when correcting peers' (jui/ papers, each [)upil inighi sign the paper 
he is checking. Wiih learners pariicij)aiing, an item analysis can be made 
on the chalkboard indicating-through the us(^ ol mathematics - how 
manage iucitt indimtors (modes) are avaih'.Me. l^he teacher, as the 
manager, demonstrates how statistics show him where remedial work 
is necessary ior a lew pupils or lor the majt^rilv ol the chiss. Since 
qui/;Acs should be administered freqiienth- in the learning process, it 
is unrealistic to suggest that the teacher be required to correct all o' 
diem. 

Unit Test 

A unit test is based on the work of a specific iiint of instruction from 
the textbook, text-workbook or from teacher prepared materials. The 
testing time usually ranges Irom 20 to 30 minutes. Review cjiiestions 
pertaining to other units of instruction should not be included in Uds 
type of test as they may afTect the scores to such a degree that the imit 
test will not 1 an accurate evaluation of a pupil's progress on a specific 
unit of instruction. The inain advantage of restricting the scope of a 
lest id the content of a unit of instruction is its diagnostic value. Sepa- 
rate review tests can be given to test pujDils' retention of skills and con- 
cepts pre\'iously learned. 

The practice of assigning pupih to correcting quizzes should not be 
extended to unit tests. Some pupils, outstanding as well as low 
achievers, resent peers checking major tests, and rightly so. As the 
teacher corrects luiit tests he discovers the types of errors pupils arc 
making in arriving ai incorrect solutions. 

Term Test 

This test shoidd be based on a review of all mater'al presented in a 
given term of instruction such as a grading period. Concentrated re- 
view should precede rhe test period, and puj^ils should be provided with 
a guide sheet listing the items upon which they will be tested. The 
term test can be compared with a pretest administered at the beginning 
of the term to indicate pupils' growth in computational skills and in 
problem solving techniques. 
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Final Examination 

A i'mii] .xaniiiiai ion is on all the material covered in a courso. 

riic cxaniiiialion biiouKl he i (jiisii lu ud in sLtii-'Uis c()\"ei in^ indiviilual 
skills and (oncejiis prcM iiied dnrint^ the \ear. In ihis wav ilie teacher 
can ascertain wh.icli areas ol insirntiion need add'iional .stress in the 
fniur(.' with ini])h'( aiions T.jr ( fian^^es in instiu. innal technicjues and 
materials. 

F!ach pupil's scoic on the final examination shonld be compared witn 
lus score on a simihn- le, idniinisieied ;:i i)ie he^^inninp; oi' the course. 
If this is done, two scores sliould be nulicatcd on the final CNaniinalion 
—one indicating achievement on llie fnial test anil tiie other indicating 
the per cer.t ol iniprovemcni over the pieicsi. A statistical aiiahsis of 
the improvement scores— a numerical lankim; from the higliest to lowest 
score, inchidin,!,^ the mean, media^i and mode— would present a complete 
mathematical picture of 'he groups achievement for the year. 

Preparing Test Items 

The consiniciion of test items is a process which reipiires careful 
selcclion and (riiical analysis. In pr':i)arint; test items the teacher needs 
a thorough knowledge of husiness mathematii s. skill in writing, a knowl- 
edge ol test construct ion and an awareness of [)upils* achievement- and 
abilities. Specifically, the leacher needs to consider the following points. 

First, identify eacii test item witii the specific objective it is inteiided 
to measure so pupils' responses will in*Mcate tlieir understanding of thul 
objective. Thcrelore, the writing or selection of test items shonld begin 
with a, reference to the objectives for that lesson, imi^ or term. 

Secon(K include items of varying difficulty to measure 'lie entire 
)a)igc of abilines within a given class. I'liere should be cpieslions easy 
enough lor all pupils to answer and difiiculi cpieslions whicli would make 
perfect lest scoics iinprobid.de. Tiie teacher sliould ariange the items in 
order of their difficulty, jlie easier cpieslions first and the more difficult 
questions following. K\[)erieiicing success with the easier cpieslions will 
help jiupils accpiire confidence which may give ihem impetus and en- 
thusiasm to solve ilrj ir.ore difficult exercises and problems. By having 
the ques'ions in a test arrar.ged in this manner, the teacher also can 
pinpoint the le\'el at which the class and incli\'iduals need remedial in- 
structio/i, and pian iiis teaching on this basis. 

Third, stare test items in language that is concise and comprehensible 
by all pupils. Except for those cpieslions which are designed for pupils 
to distinguish between essential and nonessential data, test items should 
be void of irrelevant data and ambiguous language. As a check en the 
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rcaclabiliiy ol u-sl iicins, anoihcr busint'ss '^Mchcr iiiiglu lake ihc tcsl 
aM(.i <)f\vy sui^^^cslion.', (or rewriting ilc-ins which iDay n()l be clearly 
slalec!. 

Foiirlli. use N'arious foinis of test items. These rornis include objec- 
tive items (completion, niulti|jle choice, true or false, ves and no and 
uiaiching) , mathematical items (composed of figures and symbols 
only) and verbal })roblems. 

Fifth, write the test items daily on index cards and file them according 
to ol;jectivrs or (oncej)ts lor fuLuie use. Aftei" each objective, the test 
items shouhl he aiiaiigcti atcc^i'ding to theii* difficulty. This method 
enables teachers lo atltl, tielete anil revi^e intlividual test items "with 
ease. When suffuient items have been acrimud<:'ed undei* each objec- 
tive or concept, teachers t an assemble a test when needed. 

Sixth, ]>rovide adequate space on test papers or on answer sheeis 
for |)errorming romputatiorrs anti for writing answers. Some pupils' 
normal iiaudwriiing is large, antI they neetl biifficie'tt space lo work 
ihQ exerci.se r)r problems. If pupils are forced to \\Tite in crampetl tpiai'- 
ters, they may have tliiruulty with number alignment, causing errors in 
c()mputat ion. Vor scoring purposes, there are advantages in havbig a 
line or space de.sigi^.ated for tlie answer to each test itc ti. 

Seventh, evaluaie tlie lest in its entirety as well as the individual 
items. Aftej- scoring a lest, make aji item analysis by counting the 
nnmbej" of j^upils who made incoirect ?'cs pontes to each item. Test 
itenrs which ]ia\'e a liigh juiilenre of incorrect responses should be 
analy/cd by tvsponding to the following cjuesLions: 

1. Was the test item clearly suated? 

2. Was the difficulty level of the item out of the range of most pupils 
'wit.hin the class? 

3. Should more time be devoted to teaching this concept? 

4. Should :i difTerent approach or instructional technique be used 
to reteach this coiicept? 

5. Are visual aids or oUier teaching materials available for use in 
reteaching this concept? 

6. Were the pupils aware of the imporiance of this concept? 

Item analysis can aid teachers in planning instinct ion and in buikling 
an evaluation instrument, which will seive as a more effective teaching 
tool in the future. 
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Sample Test Items 

Various pes of Lcst items arc available Un use in test .jg pupils' 
knowledge and skills. In atUliiion lo eonunonly used test iieins eoni- 
j;osccl o[ figiues und s} in hols only; tc.'Khers may want to consider making 
use ol oilier lornis. The following items are .selected examples for 
teachers' perusal. 

Completion 

1. A c''*ci'ease in the \alue of properly is referred lo a.s deprrciatiou. 

2. The staicmcni, "There are If) boys out of a total of 25 pujjils in the 
business mathematics class" may be expressed in fractional terms 
as 3/5. 

Multiple Choice 

1. To find the perimeter of a circle, you multiply 3.M16 by the (a) 
circumference, (h) dm meter, (c) radius. 

2. The produc t of .:i7 1/2 X 240 is (a) -^0, (b) GO, (c) 90. 
True or False 

1. The formula for finding inieresi is as follows: Interest ^ Principal 
X Rai X 'rin)c. T mc, 

2. If a bag contains 5 white marbles and 10 red marbles, the proba- 
bility of : jcking a red marble it 1.?^. False. 

Yes i d No 

1. Arc peis()nal prr)periy taxes assessed on real estate? \o 

2. Is the rate 2.5% equivalent to 25/1000? Yes. 



Matching 






b 1. 1/4 


(a) 


.875 


d 2. 2/5 


(b) 


.25 


a 3. 7/8 


(0 


.90 


c 4. 9/10 


(d) 


.40 




(e) 


.625 



Essay 

1. Explain the meaning of the fraction 3/5. 

Three parts have been selected from an amount, qnuiUity or object 
having five equal parts. 
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2. Transhuc ilic following nialiicmaiical siaiciiiciu into a verbal sialc- 
iiiciu rclaiiri^ it to rhc Cfjiial fraciions principle; S12.«^0 =: 4^/^ x 
$320 

5/2,.SV; com pairs (o 5^120 as ■/% comlmrrs to 100% 



Graphics 

1. Using graphics, 'ilusiraic the similarity between the fraction 1/5 
and the per cent 2(K 



1/5 


1/5 


1/5 


1/5 


1/5 


= 5/5 or 1 (whole) 


20% 


20% 


20^ 


1'0% 


20% 


= iOO% or 1 (whole) 


2. Using graphics, iUustrate the improper fraction 5/4- 


1/4 


1/4 






1/4 


= 5/4 or 1 1/4 


1/4 


1/4 










'^'lic graphics 


used in 


tlic sohiiions are suggesti^•e, and pu]Dils undoiibt 



cdly will develop different illustrations. 



Conclusion 

Evaluation is an essential asjDcct of instruction. If pi.'pils are to 
achieve theii optimum potential, efTective evalauiion should indicate 
whether the teacher's instruction is being transferred into pupils' learn- 
ing. 'To a degree e\*a I nation also can be used as a stimulant, demon- 
strating to pupils that they are capable of solving business maLhemaiics 
problems. A teachei' needs to use every efTective evaluative teehnicjue 
avaihible to arrive at the chief goal of instruction; tiiat is, to improve 
the progress oi each pupil. 



\ 
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APPENDIX A 

PLANNING FOR INDIVIDUALIZED 
INSTRUCTION 

Duiii^g the pasl dccacic ilierc !ias been much discussion on individu* 
alizing insii ac tion. A valid cjuesiicni on striKiining a course geared t'j 
indivichiali/ation is, "Where do I begin?** The initial step is to decide 
specifically what i<^;o be taught. A basic outhnc of the topics a teacher 
wishes to inchule in the course should be made. The following maierial 
describes the secjiience which should be followed in preparing each unit 
of instruction. 

Behavioral Objectives 

A list of behavioral objectives, which indicate what the teacher exj^ects 
his learners to demonstrate upon successfully completing die unit, needs 
10 be prepared. The objectives should be written clearly and, according 
to Mager,^ n elude the following: 

1. The statement should identify what the learner will be do- 
ing when he is dei: onsirating that he has reached the ob- 
jective. 

2. The statement should describe the important conditions 
(givens or restrictions, or botii) under which Uie learner will 
be expected to demonstrate his competence. 

.3. The statement should indicate how the learner will be 
evaluated. It should describe at 'least the lower limit of 
acceptable performance. 

Ideniifying T^»'mi ol Behavior \ 

When identifying terminal behavior, ph.a^es such as to compare, to 
compute, to dcmonslrate , to foul, to identify, to illustrate, to recite, to 
solve, or to xvrite should be used. Avoid nebulous phrases such as / 
know and to understand, unless the objective specifically indicates how 
it is to be determined that the learner knows or understands. 



^Robert F. iMagcr, Preparing Instructional C)hjectix>cs, (Palo Alto, California: Fcaron 
Q Publishers, 1962) , p. 12. 
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Describing Important Conditions 

TliL* coiidiiioiis under \vlii( h llu* l)cliavi()r will hr t.'\|>f( led lo occur 
iclcis [{) ihc difliculiy ol iln- problems, what type ol inU)rniaiioii will 
be gi\-cn. wiict-iier liu' learner may use his texlfjook or oLiier reference 
source and il llie learner is recjui^ed lo do the problem mentally or by 
usiui^ ])cncil and j)a jjer. 

Indicating Acceptable Performance 

I he criu'i ia ol accept able ijcrloi-niance mav int ludc a specific lime 
limit io]' a gi\'c/] p]-al)icm or i^i-ojip oi problems, a in/nimnin nunil)er 
of eorrc( I responses out ol a group ay a percentage ol rorrcci responses. 

Sample Behavioral Objectives 

Including the prex'ious three points in earh objective, whenever pos- 
sible, increases ibe communicative value ol the sLatemeni. Tdie follow- 
ing Ijebavioral ol)jectives are presenietl as examples, 

1. Given ihc common IVaciions 1/8, .V*"^* -^r/B, 7/8, 1/4, ■\/4 and 

the Icainer can recite ihcir decimal ecpn" vale Mis cou'ccdy 

within ir> seconds. 

t 

2. CTiven problems containing IracLional parts ol pounds (such as 
2/3 ib.) Lo be multij)lied hy mixed Tractions representing cents 
(such as ]:) I/I cents), a pupil ean— with pencil and paper— find 
the coned selling prires in 81) per cent o!" the prol^lenis. 

3. Pro\'idecl with the financial section c)l a newspaper an*:! a list of 
10 selected stocks, a pupil can list the opening and closing cjuota- 
tions in dollars and cents without, referring to a table ol deciniai 
ecjuivalcnts. 

4. C;iven 10 midliplication problems iinolving nu'x'':d lunnbers, such 
as 2-1 l/'> X •) 2 1, the learner, using pencil and paper, can 
an-ive at coriect solutions in at least 8 c^d' the problems. 

5. A learner can demonstrate his understanding of fractions by writ- 
ing a definition lor a fraction, using the terms niimcrnior and 
denominator correctly. 

f). Tlie learner can illustrate the fraction 5/6 by drawing a pictorial 
jne graph. 

Pretesf 

A pretest, shoidd be prepared for each unit of instruction. The test 
items should be based on the objecti\x's established. Results of the 
test will then indicate an individual's strengths and weaknesses as they 



reljiie to iliosc ()l)jcrt i\ cs. li a pupil (!t*iii()iisir;itrs ;i liioioiigli iiiaslcry 
of all the ni;iic'riaK he cm he assigned an ciii ichnu'Ui c\i r( ise ol a more 
(liliicult iiaiiirc not lecjuiri'd oi all pupil's. 

Prescribed Instruction 

On i!ic' f)asis ol ilic pretest, the teacher pres(ribes a .series of instruc- 
tional guides lor jjujuis t(? study and woik sheets h^r pupils to use. The 
inslruciional guides may in{hide duplicated materials piepared by the 
ieaclier. iransj^arencies, tape rciiordings and s])ecilic pages in one or moie 
textbooks. The work sheets {oniain exercises to develop coiupelciu'e in 
meeting those objectives in udiich the leai ner larks ' given knoudedge or 
skill. In sf)nie schools, most oi the instructional guides and work sheets 
are duplieatetl and stored in specrdly biudt racks which are placed 
along one ol the cJassioom walls. 

Post Test 

Alter the learner success I uily coniuletes his prescribed instructional 
guides and work sheets, he is given a post test (luiit test) to determine 
whether he <an demonstrate in terms ol coirect res]Donses his knowledge 
and skills according lo the objectives lor that unit. The lest items, based 
lipon the beliavio/ai objectives e.stablisl<ed h)r that unit, should be 
developed in su^fitieni Mund)ei' lo adecjuaiely lest a pupil'.s competence. 
If the test indi'.aies thij pupil is not satislaciorily peiforniing one or 
more ol[ the f>b|;:cLi\'e^ .I'ldition.d st^dy-work slieets are prescribed aftei" 
which a secoiui pt :;t .esi is » ';i-iinistered. 

Writing behavioral objectives, developing instructional guideS; pre- 
paring work sheets ar ' constructing ])retesls and post tests are time 
consuming projects. Developing units of incii /idualized instruction is 
the type oi activity whicli sii^uhl he engaged in during tlie summer 
months. Some school distrirts establish workshops for this pmpose. 

Individualized instruction may be the answer to some of today's edu- 
cational problems wdien a wide range of abilities 7.s ])rescnt within a 
single class\ or in those schools where absenteeism may be a chronic 
problem. It is not, however, a panacea lor all educational sliortcomings. 
Some teachers using this ajiproach have observed that the highly moti- 
vated pupils seem to benefit most from this type of instruction, b-ecause 
they are geared toward w^orking on their own, they enjoy the indepen- 
dence afforde(i by this ap])i()ach and are not held back by slow^er learn- 
ers. On tlie other hand, some of iIie>siower, less motivated pupils have 
been observed to slow down to a greater degree in u class conducted 
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nn ai) iiuli\'i(l(i;i li/cd f).'jsis :inci lux'il to he n')ii>>t;itHly jiroddcd. These 
(jlwrvMi ioiis (Icpeiul upon ihe \;n i;ihles picseiiL iiK Imlinir tiu- iiulivichial 
piipih hi's iUlituiii' ami ahiliu; the i UnIi ikl( )f', ln\ atliliuU- ami resource- 
ruliicss: and ihc iiuli\ iiluali/etl iiisunctional materi:ds. ilicir (pialiiy 
aiul (jiKuiliiy, 

AiinduM- laeet ol ilie iudiviihiali/cd approadi ol \\"!n'(li tcacliers should 
be awaie is llie netessiiy {or kei-piu^; tonipleie and ac( urate records. ]*,ac]i 
jjupil's rcf ord wouhl iiu Imie tlie scores !ie made on eacli sec lion of 
Jhe <!iai;uos! ic- prcicM lav eai li unit, die iiistruc Lional niatc-i ials tlie 
iea(her pi'esc ril)es ior eac h udii. tlie pupil's pr(»irri'ss lu eoinpletin;.'; si.a'y 
guides and ivork sheeis ami Ins success or laihnc in ific posi achie ve- 
men I lest. 

Before cU'\'elopin^ an c-ntiie couisc^ i)asc-d on individuali/.v u in.' true- 
lion, the teacher on^■ht to cIe\"elop one oi se\'eral units to co\'er a sinc^Ie 
grading pcrifxl, Alter using ihese niateiiaK lor one or moie gi'onps, the 
teacher will realize some ol the shoitc oinings in the macerials he has 
dc^vcloped. He is then in a iiiucli heller ])fJsiliou to re\ise his original 
niaien'als and ivoik toward cie\'eloj)ing materials lor an eiuire course. 
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PUBLICATIONS 

.Xfaiiv at !r)iis icI.Ucd filiur (iiiL*(lI\ ni iiKlirccth to l)usiiu'ss 

inaLlicniaiics arc available. A partial llsLiiig includes those found in 
iliis a|)[)(.'ndi\'. 

Books 

^ Sonie b(K)ks ol a t^cneral nature tliai would be of interest to I)usiness 
niailicniatics teachers iiulude iliose indiraled below. 

\ 

Butler, Charles H., F. Lynwooil Wren and [, Houston Banks, The 
Tearliiiijj^ of Serf )7i(l dry Mat hcniaf Irs. New Voik: .XfcCi raw- Mill Book 
(ionij)any, Inc., 1970. 597 pp. ' ^ 

Ifardawav, .Xfathiidt', Trstniir and /'.vdluddr/n in Business Education, 
(iincinnaii: Soutli-Wesiei u Publishino; Company, -187 pp. 

Johnson, Donov'an A. and Cicraid R. Risintr, (Uiidelincs for Tcachini:^ 
Mdthonatirs. Uehuont. Caliiornia: VVadsworth Publishing dm- 
pany. Inc., (9f)7. *M() pp. 

Lituleiuan, Ridiard Fjlucniional M ('(isurcnioif. Cilenview, Illinois: 
Scott, Foresman and Company, 1967. 173 pp. 

Magcr, Robert F., Prejj/innn JnshU(tio?uil Ohfcclii'cs. Pnlo Wu), Cali- 
fornia: Fearson Pul)lishers. 19<)2. 61 pp. 

\Viliouf;Iiby, Siepiien S.. Coutt'mpora) ^ Trmliiiu^ of Sccondoiy School 
Mdllionatirs. New \'ork: John Wiley i^: Sons, Inc., 1967. 130 pp. 

Free and Inexpensive Materials 

Rc^fcrenrc in this bulletin is made lo a number of the ft)ll()wing items, 
ikcausc a huge (juani-iv o[" thi.s type (){ material is available, the fol- 
lowing list should not he considered as exhaustive, 

Fiehl Kiuer])ri.ses Fducalit)nal C^o/jjora tion, Box .S')63, Merchandise 
Mait Pla/a, Chicago, Illinois 

The loljouing pa/nphlet |>ro\i(!es an ininKluction to set tlieory and 
to numeration systems. Manv illusiiaijon.s are includetl, s()nie of 
which can be used in cla.ssrooiii pieseniations. 

^'cw Math, Reprint No. SA-2286 
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Institute ol I. lie hisuraiice. Educational Division, 277 Park Avenue. 
New York. New York 10017 

In addition lo the l'ollo\vin<^ Muhlications c)ilu*r l)ooklet.s are avail- 
able. Write for a current (. lalog. 

Hon (I b o () k of L if c Jyisii m n cc 

Poliries for Hoicriioyi 

Srt . Probability and Statistics 

Insurance Inl'orniatio.* Institute. Educational Division, I 10 William 
Street, New York. New York I00.S8 

This .'^2-[:>nge booklet ofTeis an in trod net ion to the iheorv ol ])roba- 
bility through progranuncd instruction. 

CJiances Are 

r , 

National Council ol" Teachers of Mathematics. Inc., 1201 Sixteenth 
Street, N.W.. Washington. D.C, 2003i) 

The following |)a])erl)ack ])ublications, which ])resent exjjositions of 
basic topics in niatheniatics. may be purchased from the NCTM. 



Hooklr 


1. 


Sets 


Booklet 


2. 


Thr U-holc Ni{mJ)crs 


Hooklet 


.S. 


.\ mncrntion Sysicfus^ for the WJiole Numbers 


Booklet 


4. 


Algoritfuns for Operations xoiOi Whole Numbers 


Booklet 


5. 


Numbers and Their Factors 


Booklet 


6. 


The liatioi^ol Nnnibers 


Booklet 


7. 


Numeration Systems for {he Rational Numbers 


Booklet 


8. 


Nujnber Sentences \ 


Booklet 


1^ 


The Systc.A of Integers 


Booklet 


10. 


The System of Rational NuTJibers 


Booklet 


11. 


'The SystCiu of Real Numbers 


Booklet 


12. 


Logic 


Booklet 


13. 


(jrophs, Relations^ and Functions 


Booklet 


M. 


Informal Geometiy 


Booklet 


15. 


Measurement 


Booklet 


16. 


C.ollccti)ig, Organizing, and Interpreting Data 


Booklet 


17. 


Hints for Problem Solving 


Booklet 


18. 


Symmetry, Cojigruence, and Sirnilarity 
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New York Stock Fxcliaiii^^c. 11 \V:dl Sncet, New York. Xc;v York 10005 

A 4H-]rAgc icxibooklr.'t Avliicli iiiclmlcs tvpes of business orgaiii/.aiions, 
stocks dud mkIs, sources ol inU^rinanoii on imcstineius ami capital 
in the economy is o lie red. 

You a?2d the Invest men* World 

SCM Corporation, .-.s-eiiiie, New ^■ork, New York lOOlV 

This publication presents a l^rief liisiory ol figuring from fingers to 
calculators. 

from Og . . . to Goognl 

Victor Educational Services Institute, 'MKK) North Rockwell Street, Chi- 
cago, Illinois ()()G18 

I'his 1 5 -page booklet picsenis a review of basic jnathcniatiral terms 
and aj)i)licatioiis and is available free in reasonable cjuantities lor 
classroom use. 

r 

Victor Rcj'eshcr 
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APPENDIX C 

UNDERSTANDING NEGATIVE 
NUMBERS 

Tiicic i.s ;i dcrniilt' need (ItAtlopiiio iiu* uiHiersi;iiuliii,[^ oi iU'gaii\'C 
iiiini))fi-.s. Wiiilc iintlci-.siaiidij^u; iu'i>ai i\c.' luinihtMs is no iiioic iiii|K)ii;im 
liiaii in.'Miy ()ilici' i)usiiiuss inailK'iii.iiics apjilicaiioiis. its ahsciuc ir(/iii 
lnisim.'ss t-ihuaiion aiioiis siiogt-sis ihat it lias nut hvvn coiisidcM Cci 

ill the ])a.si and shoidd he iiiciudcd in ihc devt'Iojjiiu-iit of luiuic ((/Uises 
sludy. 

Wliilc credit hahnifc is a iicj^aiivc ntnnl)cr iisctl IVcqiuMiiIy in the 
hnsincs.s woiitl. the lei ni i^ not t oiiijdcU'Iv niidci siood h\ ail who use 
it. To ()evel(>jj undcj-.sia/idinf^ ol the (icdif }jahuue conce])t, jjnjjils need 
to know how and why iu\u;aiive halaiucvs ocean- in business iransaciions. 
Some ol the .siin;iiions wliicli iiuohc nc\^aii\'c nund)ers and may result 
in ciedi . balances intlude leunnin^^ nu'ichantlisc previo\isly pj\id fov. 
overjjaying an invoice, distomUs aj)j)IieHl lo atcoinus aiici' ])a\'incni oi 
gross amount i.s received, overdrawing an expense allowance, cancelling 
a (heck aJuM' ii has been rc*coi"dc:(l in ilie h{)okkecping lecords and a 
jji"e\ioush- dejjo.sited dwck returned h\ the hank tine lo insunicieni 
iunds in ihe drawer's account. 

A mnnhcr liiie ran he irsed lo ijlusiraU: what causes a negative nuni- 
Ijer to (le\'eJrjjJ and i7ia\- heljj pupils gain insight. For insiance, a nianu- 
iaciurer's repiescniaii ve is alloied SlaO per nionUi lor expenses; how- 
ever, during the nioiuh ol Fehrnary, he s])encis Sllif). When the hook- 
keejjer subtracts Sl()5 irom Si 50, the- result is SI 5 CR (a negative nmn- 
ber) as illusiiaied in I'igni-e 2!^ 

An a(J(h"ng macJiine la.pc i«/ould Jisi a vivdit balance in the manner 
illusiraied in Figure 21. 

There ai'e \arious ways ol indicating negative mnnbers on fniancial 
records as shown in T'iguj'e 25. 

Anoilier way to indicate negative n'lnnbers is by using red ink for 
pen written iignres and a red i7?a( hi?ie ribbon for ].)rjiued figures. Using 
this system, all ])()sitive numbers woidd be indicated bv black figures. 

Exercises loi- cle\eIo])ing skill in working with negati\e numbers can 
be presented in novel and interesting ways. Lbidei- the teacliei's direc- 
tion, pupils may prepare 5 X ,S cards, one set coniaining one- and two- 
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$15- 



$150 



$165 



Figure 23. Number line 



l\ /■ / \ 



150.00 
165.00- 

15.00CR 



Figure 24. Credit bolan<:e 



11.25- 
11.25CR 
11.25C 
11.25 




Figure 25. Negative number 
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digit numbers writicMi in black ink ^ncl tbc otbcr set havin]^ numbers 
written in reil ink. Tbc cards remain in separate j)acks according to 
their color. Eacli pack of cards is '^luifned separately and phiccd on a 
table with ibeir numbers facin,^ upwards. As a pupil Icjoks at the tw( 
numbers, be performs the necessary calculation mentally. If the red 
niunber is more than ilie black number, a minus number results; if it 
is less than the black number, a positive niunber results. The top card 
in each pile is removed anil the next two cards are compared. When 
all the cards have been used, they may be resbiifTled and used again. 

Two examples are gi\'en to illustrate the use of negative numbers in 
an office situation. 

Example 1. The members of a Future Hu'iness Leaders of .^nierica 
chapter sell imprinted stationery, note paper and ballpoint pens as one 
of their projects. They have an account with the Modern Printing 
Company and piuxhased the following merchantiise during die montli 
of October: 60 boxes of note paper, S30; 150 ball[)oint pens, §67.50; 75 
boxes of stationery. S56.25; and 10 additional boxes of note paper, .S20. 
On November 10, the FBLA chapter receives an invoice for the pur- 
chased items in the amoiuit of SI 73.75, which the club's treasurer im- 
mediately pays by check. After paying for the merchandise, one of the 
pupils found that the 25 pens in one box are defective. Upon returning 
the detective pens to Afodern Printing Company, the club receives a 
credit meuiorandmu in the amoiuit of §11.25, along with an explanation 
that it is not economical ioi' the company to imprint only 25 pens. 
Modern Printing Company's record of this FBL.A account will resemble 
that shown in Figine 26. 

Pupils should understand that the last figure indicated in the balance 
column is usually the anioimt the customer owes the company; however, 
when the last figure is shown with a CR symbol, this indicates that the 
company owes the customer money or merchandise of that amount. 
In the illustration presented in Figure 26, the Modern Prititing Com- 
pany owes the FBLA chapter SI 1.25 or merchandise valued at that 
amount. 



Example 2. Another use of the negative number is in business rec- 
ordkeeping when similar transactions need to be kept in the same col- 
imm of an accoiuit. To accmatciy record deposits and payments, all 
deposits and transactions pertaining to deposits should be recorded on 
the debit side. All payments and transactions pertaining to payments 
should be recorded on the credit side. For illustrativf^ purposes, the 
following transactions are recorded in "T" account form in Figure 27. 




MODERN PRINTING COMPANY 

Monthly Statement 

TO: Future Business Leaders of America Account No. 24 56 38 
University High School 
Localtown, Pa. 12345 



Date 


Payments 

Purchases & Returns 


Balance 


Oct 5 


30.00 


30.00 


Oct r. 


67.50 


97.50 


Oct 19 


56.25 


153.75 


Oct 25 


20.00 


173.75 


Nov 15 


173.75 


-0- 


Nov 18 


11.25 


11.25 CR 



Figure 26. Monthly Statement With Credit Balance 



CASH 



(A) 


250 


(B) 


25 


(D) 


75 


(C) 


42 


(F) 


15 - 


(E) 


36 






(G) 


18 






(H) 


42 - 


310^ 


79b 



231^^ 

"a" represents the total amount of deposits— $310 
"b" represenfs the total amount of checks written— $79 
"c" Indicates the new balance~$231 



Figure 27. "T" Account 
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'I ransacLif>ns: A. l)('])()sii ol $250 

H. Cihcck wiiLLcn for $25 

C. Check wriLtcn for 512 

D. Deposit of S75 

E. Check written for $36 

F. Clicck for $15 returnecl hy bank 

l^his ciicck was marked iiisunicient funds, li was 
part of the loial deposit of §250 and sliould retluce 
tiic total amount of deposits by SI5. 

G. Check written for $18 

H. Cancelled check previously written for $42 

The check was lost by the payee. The original 
entry in the reconls was a cretlit to cash; however, 
if the cancellation entry should be entered as a 
del)it to cash, it would distort the true story as to 
the total deposits and therefore shoidd be entered 
on the credit side as a minus figure as shown. 
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